(i2)*#fna**«aics^iNr^ii$titc@[suisi 



(i9)i»jHnttRr4rMftH 

(43) SK^BBB 
2004 £ 13 B (13.05.2004) 




PCT 



(10) SIS^BBS^ 

WO 2004/039915 Al 



(51) @Jg*$l*#S 7 : C09K 11/59, 11/08, 11/62, 11/63, 
11/64, 11/65, 11/66, 11/67, C01B 21/082, H01L 33/00 



(21) m&mmm^i 

(22) sesame: 

(25) SBStHlSK&mB: 

(26) m&'Amowm: 

(30) gftit^-*: 
&m 2002-301636 



PCT/JP2003/013157 
2003 *P10 ft 15 0 (15.10,2003) 



0*l§ 



2002 ^10 ft 16 0 (16.10.2002) IP 



2002-301637 



2002 ^10 ft 16 0 (16.10.2002) JP 



4#GS 2002-381025 

2002 ^ 12 ft 27 0 (27.12.2002) JP 

*#1E2003-28610 ' 2003 *2fi5 0 (05.02.2003) JP 

45IK2003-28611 2003 fcfl5B (05.02.2003) JP 

$$812003-70043 2003 *f 3 ft 14 0 (14.03.2003) JP 

(71) !±Jli@A^*@$»<±rCDjgS@lCO^T): Bffi^ 
XSMfciC^tt (NICHIA CORPORATION) [JP/JP]; T 
774-8601 ifii Pl^m -t^BTH 4 9 1 §ife 1 O O 

Tokushima (JP). 

(72) cfctf 

(75) SSHB#/aJBIA f^SfcoLx-CO)^;: IB HA 
(TAMAKI,Hiroto) [JP/JP]; T 774-8601 fiAg PIffi 
m± + »Tl5g4 9 1 0 0 0ffi<b5*X3M*5££ 

ttl*J Tokushima (JP). iSS ffi (TAKASHIMA^uguru) 
[JP/JP]; T 774-8601 ifii PJ^rfi -ttfBTH 4 9 1 # 



Us (54) Titie: OXONTTRIDE PHOSPHOR AND METHOD FOR PRODUCTION THEREOF, AND LUMINESCENT DEVICE US- 
=H ING THE OXONITRIDE PHOSPHOR 

H (54) fsisa>*i*: Mfls*»*#atf * (Z)SJt^aatt;ic^a)^s<b©i^^i**ffli>fc«^^a 

ijij (57) Abstract: An oxonitride 

phosphor which comprises a crystal 
containing at least one Group II 
element selected from the group 
consisting of Be, Mg, Ca, Sr, Ba and 
Zn, at least one Group IV element 
selected from the group consisting 
of C, Si, Ge, Sn, Ti, Zr and Hf, and a 
rare earth metal as an activator R. The 
oxonitride phosphor is exited by an 
excitation light source of an ultraviolet 
to visible region and emits a light 
having a color of from a blue-green 
region to a yellow region. 



< 
in 

i-H 

OS 



o 




11,12 



13b 



13a 



(57) W%3: Be, Mg, C a , 
Sr, Ba, Z n fc&UZ&fr 

i i mitmt. c si, 

Ge, Sn, Ti, Zr, H f ^ 



~ v — 

13 



BEST AVAILABLE 



WO 2004/039915 Al llllllllllllllllllllll 



ifelOO BEIb^XSm^ttrt Tokushima (JP). 
S6 Eft (KAMES HIMA ,Masa toshi) [JP/JP]; T 

774-8601 §Ai wmm ±*ir[sg 4 9 1 §*s 1 o o 

SS<b^XSI«cS^art Tokushima (JP). KM P££ 
(NAITOU,Takahiro) [JP/JP]; T 774-8601 WW 
rfi ± + irP3 4 9 1 S«6 1 OO Bffift^XS&1*xe£ 
ttrt Tokushima (JP). 

(74) ttIA: 5# A* . ^(ISHn^isao et al.); T 540-0001 

*BEJff *BETfT * AEil 1Tl3f7^IMPtf 
;U WUJ*#^*RBf Osaka (JP). 

(81) fs^M (M 1*3 J: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, KE, KG, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, NO, 
NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, 



SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, 
VN, YU, ZA, ZM, ZW. 

(84) *t£@ ARIPO 4#lt (GH, GM, KE, LS, MW, MZ, 

SD, SL, SZ, TZ, UG, ZM, ZW), i-7V7^ (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P V 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 

- mmm&n&m 

— mie« - 



WO 2004/039915 



PCT/JP2003/013157 



m m m 

m^yt^-i vm^mix^wx^ &&%k<Dm%mm&&&b*hx^z> 0 
<D&#z<D&ftmm&&ib h tix v > s c 



WO 2004/039915 PCT/JP2003/013157 

2 

mm< =*-tv zsyztix^Zo mmytm^-^ i n g a N^un^^t^ 

&&ytm*X'hZ> 0 Ifcfc, &ftm*. (Y, Gd) 3 (Al, Ga) 5 0 12 :C 

e (Dmjfc&x-mtsnz y AG^%m^t>nx^^> 0 

, 4 6 0 nmi&mcDif&ytb, 5 6 5 nmj&^nB^^tt (DW^X^m^ 
afcl/TV^**, 5 0 0 nmI§©H«i^+^tfe5, 

^ov^rau &&<9m$z&frx&tb-r, mtm^^tm^it^x, t>-Ffr<Dm$z 

##Ua>fr&avCV^V> 0 #|;tr£, S i-O-N. Mg-S i-O-N, Ca- 

a i - s i -o-Nmxmisf\z**^m\Mtf 7 (iH2o 

01-21416 2-^-^ : WTmfflMl t^b „ ) o £fc, Eu^tt?££;ft 

fcCa-Al -S i -O-^xm^fh^^i^T^ Y=74 7 

5 (#5B2 0 0 2-7 6 4 34^#:^T, ^f^i^ £ ? c ) „ 

ytm*iz-£ w&msbfeffcMeu misj^i-<t 9 YAGm^5fe^^®®i-^ 

-4£l^2ij&T-fc3/caS\ i«^<ae&ft&#i|v\, ^Ofca6^3te<^$Eifc&{Hm 

tut. •erm^oM^sfflii^^^m^^. ^#££fflv^6#,»£;£ete> 



WO 2004/039915 PCT/JP2003/013157 

3 

g, Ca, Sr. Ba. Zn^?)45P^MWM< nif»±X'fc5 
Ml I Sot* 2^ C. Si, Ge N Sn, Ti, Zr. Hf^b^S^felii 

HfTia^I iMTumtt. Ca. Sr. Ba, Zn^e>*5#^e>Stfil5Ba^ 
^t-rSiaSA-btJ&Ds ffifB^I VSl7n*rix C. Si, Ge, Sn, Ti. 

zr, Hf 3&»e>jsa»*»feai»i!h/«s i %>&mt-rz>iW£x±X'&*), mtsM'R 



WO 2004/039915 PCT/JP2003/013157 

4 

:©Ba, si, eu &^&m i vmmmmytmz. ^m^hm^m^t t° 
mmmi iMjtm^vx, ^/vjt-e, huibsii :ittjisR=i = o. o 

0 5M1 : 0. 1 5T*fc5wi^K, ^<Dm.J&fc&^XMthm3£%}m% 

^m\^%^>M2<Dmmt^%m^ l x m y o z n ( (2 / 3) x+ (4 /3> Y - (2/ 

3) z) : R N Xf3\ L x M y QtO z N ( (2/3) X+ (4/3) Y+T- (2/3) Z) : R ( L f3\ 

Be.Mg. Ca, Sr. Ba. Z n 2»£>&5S^ fciti:£*L54>ft < £: % 1 «£A 
Ji-efc5^I I^7G*-efc?)o Mte, C N Si, Ge N Sn. TU Zr N Hf 

B, AK Ga. I nfrbt£Z>mfrbm&ihZ>'pt£< tt>lS^±^5H I 
I^th^o Gii, I&fSTnffrtrfcSo Nte. ^7D^-Cfe5o R«> #±Stc^1? 
&5 0 0. 5<X<1. 5, 1. 5<Y<2. 5, 0<T<0. 5, 1- 5<Z 

<2. 5tfc5o ) <d— ^x-mztizztz&mt-i-Zo 
m^SixmiitmM/xtb^o ^ ±$&— m&fc&^x. mux, y, z*±$m 



WO 2004/039915 PCT/JP2003/013157 

5 

*©#£*©-HR5£W\ L x MyO z N ( (2/3) x+ (4/3) Y _ ( 2 / 3 ) 2 _ o) = R, XfcJ\ 
L x M Y Q T O z N ( (2/3) X + (4/3) Y+T- (2/3) Z-«) '-R ( 0 ^ « < 1 "C^? <5 0 ) 

BUlBLf*. Ca, Sr. Ba, Z n^Pj^^bl^SB a M^it5'> 
th ll£i±T^5H I 8§5n3re*> !K Mtt. C N Si, Ge N Sn, T 
i \ Z r , H f *»bft5»39»fe»ri*b« S i ^it5^<C< i % lttiSJUiT? 

C © J: 5 KB a , Si, Eu Sr-gtf j& 2 ©»&fc*&gft£ft:»\ Wift^&jftfeK: 

tuiax. huI2y. twaztt, x=i N y=2. z = 2tfc5r fc##*uv\ 

OHfAifl) «r^rb-C33t), 0*L<»5Oli%£Jl±, «fc*)0£L 

< {3:8 0ft^«J:$J:jft/rV5 LV\ i-Tfei?*,. *£*4Htt±3lfc38 

3teSBT?fc9 % 3S3te*iST?*>«*§a*B©SRI^ % 5 omM%Sl±X$>fl^ 3W©£ 

RO5^©5 0li%^ «fc90£L< »7 0li%WEuTfc5^i^ 



WO 2004/039915 PCT/JP2003/013157 

6 

mtyoi&ytm^ 490 nmsxr\^^-^^^ir^ytK^v)^}m^<m 

&m&-tZ>mm%Mfe, 240~470n m^^fe t'S % r. 1 1>m 

*b< % J;0$f*b<«3 5 0-4 1 0 nmtCZm**- Z>Z.ki>m 

H&SEI& 1^12 ©IfeMtf&gbfeteW:, 3 5 0 n m£*_k. ^m3 6 0nm» 

fulEJg 1 £fg 2 ©^fl^SbfrfttfSB a kS i k&uk «r£tf»£*fc:r4x 

3 6 075314 8 0 nm^3fefc: 0 -^^ft^i-SS5^^^O^ <fc 9 ^m^J 

LT S 240-48 Onm^i:^t^^SMtt5^)©^V^5ii^ 
3 6 0-4 8 0 nml33fe^;5'jSft^tt5fl)g)feMV>5r 
#*UV\, ^^3fe^^^^tLTV>5 3 8 0~4 2 0nm^U<« 

4 5 0 — 4 7 0 n m<Dffim%m&m^Z> - £ LV\ 

4 00nmfif(DtMjgjfe) S:fflvvr3&3fe$*-Ct>. JSt A/if^L&V^ 

*BJl*ffl«fc:*5V>T N Hm&frt>&0&&&&YiL^ J I S Z 8 1 1 OfcloT 
^$*L5 0 ^ffcBjfctt, WM&frbM^ J &?&®&i-Z. 4 8 5 — 610 nm©|I 



WO 2004/039915 PCT/JP2003/013157 

7 

trass* i bfi2<Dwmcm&%mt. 500 nmvytKxzftmmz v 3 7 

5 0 nmiSfJ: 9t)460 nmlf©^^, SSV^S^-TSM*^ h/U& 
WU:?fcX*%Z> 0 \) 3 5 OnmSfJ; t> 4 6 0 n m^OJSfrigft 

Miami tl2©^t^f*f*:^ Be, Mg, Ca N Sr. Ba, Zn^ 

mzm ui2 (Dmmm&ftm*. sxtcat %^&m&ia±, s r t c 

a£<£Hr/l4fcf^ Sr : Ca = 6 : 47&I§9 : 1 Tffc 5 LV\ 

tmmmtm'gytm-i. srtBat ^tem&w-z. s r t b a t ©^vjttt 

% S r : B a = 6 : 47JS9 : 1 tf*>*il"fc^^ bV\ Sfc, fulBjgl if 2 
©Mtefcft*«3te*WCs CaiBai ^tP#^fc^> Ca^Bai ©^r/Wtte. 
Ca : Ba = 6 : 4 75M9 : ltfc5:^»U\ »-£*«:3BftU£ £>fc-h 



WO 2004/039915 PCT/JP2003/013157 

8 

wmmtmmytm^^^ 1 i sots*©-*^ tsfflj^wR-cwisfri/T 

^/WfcT (fulBfll I^5um^MlB®^jRi^^ft) : (flfrffiJWS 
#JR<£>*) =1:0. 0 0 17Z/M1.: 0. 8 ©teBKL^TIPBH-S £ t 

5. MlBfU iraiuSr^lW, 40 0nm£f© 

(Miami I^5n^lig5IB)®^JRi:^>IS^ft) : (]tulW&3!lR£> 
4) =1 : 0. 0 175^1 : 0. 2tfc5rt^U\ 4 6 0nmS 

RomMAfc. (mm i imcmtmrnt^mRttom^ad ■ (tmmmm 

R<DM) =1:0. 0 2 7^1 : 0. 2 6 XthZ - h tf**?* LV\> fulEffU I SI 

«sK^t;«j«r3fcfrSrfla^5»^e, ©asanas (it&issgi 1^75 

*i«frSBJBHS»IRi©S^S) : (HulBiK^JRO*) =1:0. 0 175M1 : 
0. 5*C*>5iias#*UV\ 4 6 0nmfiMM^lV>T, #36 

Kt#5tfttf3fe*lrIlttSi^li, jajgSSOR©SS»na:tt x (jtulSfl I I 
^7nmiMI2©^JRt^^*) : (tfr|E®^jR^*) =1 : 0. 0 175^ 
1:0. 7Xh^>^tiim^^\ KttHlC-t-S^tfciOx flSV^^sPSr^ 

T> jS^^JR^^TS^it^-f-rirtcJ:!?. 6ixltt»^7fU -fefSy 

Ca, Sr. Ba. Z ni»&45^6»itf^>*< tt> li|«±-e*»5f I 
I$i7n^-T?fc5o ) MOtftll (MWu C, Si. Ge N Sn, Ti, Zr, 



WO 2004/039915 PCT/JP2003/013157 

9 

fc4&^3te#©-&*tti:B:, Li. Na, K, Rb, Cs. Mn N Re, Cu, Ag. 

#:<Z>M;fc;*j-bTl 0 0 0 p pmWT-efc5^t^tU\ <£ »9 L < te, 
10 0 ppm£JlTt^ri«U\ M5tf*£ffl"T?ifc*i,tf % IftV^^b^Srfit 

i:tliiW:«M435SgS:S*tb5»^t>fc5o ^ftbLi, Na, K^te. 
|C^r$^LTV^tSV>o -bfBLi. Na N K3&«\ tl^f»SSXS 

MfBJUl^Xirm, £bfclQ (Qfc> B, Al, Ga, Ini^ft5»)5>E> 

< £ & i «&uh-e$> sin 1 1 1 wsmx-'h s c ) zms-rz ztm 

Sfltffck «TIBM©iWb*f4^ O. 5<L©»<1. 5, 0. 2 5<M©S[ft 
JfcKl. 7 5, 2. 2 5<M©BWfc4&<3. 7 5 „ ©^^JfcfcPaES*!/* - £ * s 

0*UV\ L X MyO z N ( (2/3) X+ (4/3) Y- (2/3) Z) = R. 3^ 

L x M Y Q T O z N ( (2/3 ) x+ (4/3) y+t- (2/3) z> : R©jtBJ*©Bft^*^r3te#Sr 



WO 2004/039915 PCT/JP2003/013157 

10 

OnmTOii^V^o 2 9 0~4 7 0nm©ii«U\ 

^L<te, 3 4 0~4 10nm©iffitfc5, 



WO 2004/039915 PCT/JP2003/013157 

11 



WO 2004/039915 PCT/JP2003/013157 

12 

~?&&&ttzmm%M&m^zz.b&&&\*<* 350-4 

£*UCJ; 9> 3§5fcSH43u 3 5 0~4 1 0 nmftfi^^^iSSSrttS^ 
^©383fcfe«r^i-. imBSffi^b4to^^r± % 3 5 0 — 410 nm5£#©3te-C]ja 

t b t> 2 ©^fr^-g-^ v n t t> «t v \ v ^xmm 2 ©^bt 

£ <z> J; 5 tell" 5 i: . ®jS3te8S;&>-?> <&3fe a x " &Mte#3bfc#:£>ft b s M 2 © tbtett 

ftv~?wi&tt-i-z>mm?itm\z& 9mm&tiitmm.fcM%kyt&<z>m&b, 12 
Ret* ^©H^^M^^-ars rtia^ <D%%yt& 



WO 2004/039915 PCT/JP2003/013157 

13 . 



WO 2004/039915 PCT/JP2003/013157 

14 

M3to*3fc#©JR 1 <z>3£ft fc 0 -^ ifc*^ U < ttIB 2 <Ot^©tt5i 2 ©3S3fe 
9. S&^^tbfcm2(^^#:^^t <, --^«^# 1 ^^^fc5^> 



WO 2004/039915 PCT/JP2003/0 13157 

15 

ttflB^3fe^«{*. 'J?t£< t 4 3 0~5 0 0nm N 5 00~730nmia 

ytmm&mm-rz - 1 &xi* <s t v> 5 fiwiirfts, 

^!0«{c*3V^. ^cD&^Hi^^^^^^M^^ J I s z 
8 11 OtfotV^o 3 8 0~4 5 5 nm^W^t^ 4 5 5 — 4 

8 5nm^tfe, 4 8 5~4 9 5nm^fife, 4 9 5~5 4 8nm^il 5 
4 8~5 7 3nm^fife, 5 7 3-5 8 4nm^l 5 8 4~6 10nm^5 
6 10~7 8 0nm«x*fc5„ 

&$&W\Z.&Z>m 2 (D$£ftmWfe, 3 6 0~4 8 5nm, 4 8 5~548 
nm. 5 4 8~ 7 3 0 nmi£4>&< £ & 1 &-fc<Z>3§3fefc°~ ?&M&&Z>m%X^ 

ft tm&ytm%-m.&& fritz z.tK.&v mm(D&mz.mft-rz>m?ttmm*ms-r 

Wm$£2(D%£%:mWtte, 3 6 0~4 8 5nm, 4 8 5 ~5 8 4 nm(3l 1 &L±<D 
^ t^fS^f lr#5 i t ^T-# 5 5 0 0 nmiSlg^^ML-C^ 



WO 2004/039915 PCT/JP2003/013157 

16 

itulBjfl 2 CD^Tfc^m^. ?tt?ft&ffMllHBc (R a ) ft 8 0 EJLL-C*> 5 CI 

£ S £ v^SfctlS^gt^fi^tt So 

»«fefW»: (R9) ^SRWfcnxv^s. 
B9j&0)ffi¥ft1&91 

la i ^ s mm^mm 2 ohms oj&ftgiE 1 %**i-gi-c*> s „ 
m 2 Aft, *5sw^snJfe^tft 3 <Dmmmmwi<D&?fc%m.$:7F-t¥-ffimx* 

12 3 Wt, 1 5 (om&{Uto1&£fr& E x = 4 0 0 n mT?S&@ Ufc £ % 

0 4 te\ H»J 1 73rS 5 (DmmkVo&ftft&'E x = 4 6 0 n m-e®jg Ufc t # 



WO 2004/039915 PCT/JP2003/013157 

17 

m 5 mmm i ibm 5 ©8^^**^©®®^^^ b^sr^-t-®i?*>«. 
m 7 « x mmm i <Dm.mtm i $k%fc*m& bfc s EM^xt?&3o 

El 8 H: % ^JSM 6 ftS 1 0 ©tfftfef)feft:^ E x = 4 0 0 n mt?a j@ bfc 
0 9 ttx JSffifll 6 1 0 <DWLm4t®$kftfc* E x = 4 6 0 n mTfS&jB bfc £ 
@10lt Hi&M 1175115 Ottftm^i: E x = 4 0 0 n mT^iS b 
Hlltt, 1 1 7?7^ 1 5 OtlW^^Ex = 4 6 0 n mTMSb® b 

Hi 3W\ H«!!l lTJrSl 5©HtW»Klt^^^ h^tr^-fiaT- 
0 1 4 ttx sfete^l 1 0 N 1 6 7bm 2 0 ©ifeaEfltf&^ftftSrE x = 4 0 0 nmT? 
B1514, 10,1 6M2 0 ©|fea&ftti&^3te#«:E x = 4 6 0 nmT 

ai6«, ms^ij 10.16 7bm 2 0 (Dnmtvoi&ytfcvmm^? b^&m 

017tt, HJfe#J 10, 1 6 7b^ 2 0 <&»£fc*&^ft#<0K*r;*^ fv^£^ 
0 1 8 te s HJ&fll 2 1 2 4 0tt&fc4fe&3fc#3r E x = 4 0 0 n mt« b 
Hl9fi, MMM 2 1 2 4 OttStfbfe&jfeft&E x = 460 nm-CStjjgb 



WO 2004/039915 PCT/JP2003/013157 

18 

02i», mmm 21M24 <DWtmk®%dt&<DEMx'<? h^tt-rw-c 

02 2(1 MfrMt^&&1rffimmT*h5o 

02 3 d n^j2 so^w--* Km^©x^m^ e ^— ^^-r 

02 5(1 H»J 2 7 <D*-=¥ W-T Km^^X^IU^^— >-§r^i- 

0-?&5o 

H3 3(t, i^^^3fcfr©«a^^**bSl^*JR©^*©as^fcJ;5» 
#3M» ©S&fbSr^-t- 0 *e fc 6 o 

034(1 ^^^^^^S^Sm^JR^^fiO^b^iS-fe 
P^ktr^-rc I E-fe^0-cfc5 o 

03 5ft, 0 3 4<7>ifcfc:UfcC I E&&g|-e£>5 0 

03 6(1 Mtl»^Ex = 4 0 0 nm«Lfcit©»^ h 
037(1 itfttlt^E x = 4 6 0 nmtaigUci h 



WO 2004/039915 PCT/JP2003/013157 

19 

ei 4 o a&3, mmm 3 6 <Dmmtm%;ytfe& 1000 mxme bfc s em^i 

, @4 0B{i N mMM 3 6 (DmmW0?k%W* 5 0 0 0 feX*m£ Lfc S E . 

M?Stfe V . HI 4 0 cte N m&fti 3 6 1000 omx»n& 

LfcSEM?St*fc5 ( 

04 4te. 04 3lrfe*LfcCIEMitfc5o 

EI 4 5 te. M^fti^SW^E x = 4 0 0 n m-eS&® Ufc t % <DWt^^ V 
El 4 6 ^^b^^^^rE x = 4 6 0 n mfii Vtc h^(D%%^-<? Y 

@4 8ft sfe^-fbfe^^osit^^^ wi'&^-ria-c&s. 

0 5 1 te\ M^fM^ftf*^ E x = 4 0 0 n mtii Ufc t # (D^jt^^V Y 

05 2fix S»ftf»£r3te#& E x = 4 6 0 n m-eiSE bfc £ # ©SBft*^ 

05 4«, m&fcVofkyt&nB.Hx^? h;v$:7ri1rmx-tbZ> 0 



WO 2004/039915 PCT/JP2003/013157 

20 

0 5 5}*, 7 9 ©SHfcflJ**##* E x = 4 0 0 n rnXBsM bfc £ # 

EI 5 6 tt, HJfcM 7 9 ®ttft4HK££ftfr3r E x = 4 6 0 n m-e®)j& Vtct%<D 
%§y6X<<? h/l'Sr^f 0Tf*>5, 

ia 5 7 ^jfe^i 7 9 <Dmm\M&%w-<offl&tt, vtz-mm*^? h^^-rm 

05 9Ait Uli 7 9 <oMtfb*b&3te#Sr 10 0 O^T?ti^Ufc S EM?S 

t?fe «9 % m 5 9 b mmm 7 9 oi®fls*t3t«:4r 10000 mxmt ufc s 
in 6 i » % *5swi!:«53S3t36* i <D&8mm*7frf-&.8mx$>z> 0 

M 6 3 tt % Hl^ 8 3 8 7 ©»Sftftt3fcfr*E x = 4 0 0 n m-Clfrig L 
0 6 4}*. ISftftl 8 3 7bM 8 7 ©Bfc&fc*&3bfc#:«:E x = 4 6 0 n m-e®^ b 
H 6 5 fit, HJS0!l 8 3 75^ 8 7 ©IfeaMI^&ftffc^JS&jB;*^ W^^-TIHT? 

HI 6 7 A, 6 7Bft ^ffe^83<£m^fc^ft#&»I* Ufc S EM?Itfc S„ 

@69^ mnm 8 8 9 0 <Dm%&m<D&&mm ^ » v— 3 >o & 



WO 2004/039915 



21 



PCT/JP2003/013157 



mmomm 1 . 

i Kmzmmmmytm^ mmMz.%>±M7bm*m^x& v . 

Be, Mg, Ca, Sr, Ba, Z nd>kft£S^k3lJ;m5^*< 1 1 iMSk 
iWmmts C, Si, Ge. Sn, T K Zr N Hf 

£f He \s\^mM(Om& 1 0»W^I1 — jR^L x M y O z N ( (2 / 3) x + (4 

/3) Y- (2/3) Z) ' L x M Y Q T O z N ( ( 2 /3) X+ (4/3) Y+T- (2/3) z) : 

RO- ffl&ZX^tiZ> 0 rit\ L f"i N Be,Mg, Ca. Sr N Ba N Zn^ 

Si. Ge, Sn, Ti, Zr. Hf d^*5i^5)lliW'>*< bhlU&> 
±X&Z>miVM7nmX$>Z>o Qte. B. AK Ga. I n^W^S^ltf 
ti5^<Hli»±-e&5fl I lM5tmxtb% 0 Ote. ^jciT'fc5 0 
Ntt, ^*5n*T?*>5o R«U *iJH5n3dT?*>5, 0. 5<X<1. 5 N 1. 5 
<Y<2. 5, 0<T<0. 5 N 1. 5<Z<2. 5T 0 $>5 0 
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%1&&t£tlZ>o ±IB— JHSSlteJfcV^ 0. 5<X<1. 5, 1. 5<Y<2. 
5, 0<T<0. 5. 1. 5<Z<2. 5lC|i]£t5riia9, 3&3fc£&-<?£>3 

gfc, -hIB— jRsfcfK X, Y, Zte:, X=l, Y=2, Z = 2^5rtW 

Afrlftfclfa, ^BJom^fc4»5fe£tt-te, C a S i 2 0 2 N 2 : E u, SrS 
i 2 0 2 N 2 :Eu, B a S i 2 0 2 N 2 : Eu, Z n S i 2 0 2 N 2 : E u, CaG 
e 2 0 2 N 2 :Eu, S r G e 2 0 2 N 2 : E u, B a G e 2 0 2 N 2 : Eu, ZnG 

2 'Eu > C a 0 . 5 Sr 0 . 5S i 2 0 2 N 2 • Eu, Ca 0 . 5 Ba 0-5 Si 2 
0 2 N 2 :Eu, C a 0 . 5 Z n 0 . 5 S i 2 0 2 N 2 : E u, C a 0 . 6 B e 0 . 5 S i 2 0 2 
N 2 : Eu N S r o. 5B a o. 5S i 2O2 N 2 :Eu, C a o. 8 Mg 0. 2 S i 2 O a N 
2 :Eu, S r 0. 8 Mg 0. 2 S i 2 0 2 N 2 : E C a 0 . 5 M g 0 . 5 S i 2 0 2 N 2 = 
Eu, S r o. 5 Mg 0 . 5 S i 2 0 2 N 2 : E u. C a S i 2 B 0 . X 0 2 N 2 : E u, S 
rSi 2 B 0 . X 0 2 N 2 : Eu. BaSi 2 B 0 .iO 2 N 2 :Eu, ZnS i 2 B 0 . 1 
O z N 2 :Eu, C a G e 2 B 0 . 0 iO 2 N 2 : E u, S r G e 2 G a 0 . 01 0 2 N 2 : 
Eu, BaGe 2 In 0 .oi0 2 N 2 :Eu, ZnGe 2 Al 0 . 06 O 2 N 2 :Eu, 
C a 0. 5 S r 0. 5 S i 2 B 0 . 3 0 2 N 2 : Eu. CaS i 2 . 6 Oj. S N 3 : Eu. Sr 
S i 2 . 5 O x . S N 3 : Eu, B a S i 2 . 6 0 1 . 5 N 3 :Eu, Ca 0 . 5 Ba 0 .sSi 
2. S O a . 5 N 3 : Eu, C a o. 5 S r o. 5 S i 2 . gOi. 5 N 3 •• Eu, Ca li6 Si 2 . 
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5 0 2 . 5 N 2 . 7 : E S r l 


5 s i 


2. 


5O2. S N 2 . 7 


: Eu N B a x. b S i 2 . 5 0 2 


6 N 2 . 7 : E u N C a i. 0 B a 


0. 5 S 


i 


2. sOj. 5 N 3 


: Eu, Ca lt 0 S r 0. 5S 


i 2. 5O1. 5 N 3 : E u N C a 


0. 5 S 


i 


1. sOj. 6 N,. 


7 *Eu % S r o. 5 S i 1( 5 


Ol s Nl 7 : E u, B a 0 . 5 


S i x 


. 6 


;O x . ,N,. 7 •• 


Eu N Ca 0 . 3 B a 0 , 2 S i 


2. 5 Oi. sN 3 :Eu, C a o. 


2 S r 


0. 


3 S i 2 . 5 O 1. 


5 N 3 : Eu^$WS 



t5Ci^^§ 0 £f Cx (L+M) / (O + N) -Q7rrr^^bm^(^(0 

•CWl)&V\ £©Bfe£fcto&3te#©^*W;:H^ Li, Na N K, Rb, C S> M 
n, Re, Cu N Ag, Au <D'pt£< b & 1 S^ir^T £frTV^& «fc < N r*L 

1 1 m^m t mrnrn^M r ^ <om&&) = (tuiam^jRo*) =1 : o. oo 

: 0. 8 (D^JVitXh sri #0* \, 

Ltt, Be.Mg, Ca, Sr. Ba. Znd^ife53l/5^Iim?)'> 
$K £t>l«£JLh-CfcS$gI I1^5n^-efe5o ^SK^WC, Ca % S 

T^<Dmi^-Vh^Xh £V\&*, CatSr, CaiBa, SrtBa, CatM 

-a*^-T?fc^>^. -t©|a^jtW:^**5ri3as-e#S. #lx.k£. SriCa 

Lte, Mg N Ca, Sr. Ba, Zni^45S^fe»«jl5Ca, S 

r, b acov>-rttd^^i:-rs^< t> imu±x&z>mi iwk7mx$>z> 
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Ml*. C. Si. Ge. Sii. Ti. Zr, H f ft* f>*hMt£tlZ>&?£ 

< bh lMSX±X*&Z>mi vmytm-V-hZo Mt>. SU Ge^Wtfoot 
1>£V^. SiiGe, S i b cm<DMWL<V^<vB.&&frbt£<>X^Xh £V\, 

_hife^i vM7Kmzm^z>^k&-e%z>t>K m^s i. Ge^ 

#f£. MIS. C. Si. Ge, Sn. Ti. H f J^bftS^/5>£>5tl*ft5 S i 

RI3. ^mTn^-efe^c =IM£l$t-l3:. Rl*. La. Ce. Pr. Nd. Sm. 
Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. Lu^?)«5aii2 
&±.<D7zmXtbZ>o «§KT*{±. ^h^±m5tm(D 5 Eulrl^:i:^ 
0*UV\ ifcfc. Eui. %±^7n^^31«ti/?>^< £ t lU±<D7C^k. 
^/uX^XhX^\ ^<Dm&. R£LT. Eu#5 0li%^±, itfS^L 

< {47 0%J^_t-^r£*bTV>5r b&ffrlzVW irts:ibib, flStfg&lRte. La. 
Ce. Pr. Nd. Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. 

ynmxh^^btm^^\ Eu^TGii^ ^mmfflb^x, v?m~ftt#> 
xh&o 

^mm^mixi^ ^%^Mz.ft±M7mx&%^vv\?vi*K\iitm^z>o 
ytmz, nvf<DT;vu y ±m^mmmt^r-(mKMvx^ e u 2+ ^#^j^ l 

Xm^Zo Eu 2+ tt, ^$^f<. — fl£^3«<DEu 2 0 3 <M^rff|g£ 
ft. *W*ffl»K:*5V^tt. LT. f^»JT*fo5Eu^rfflV^fct>^)^ 

So r.*Lb^fc$K>L. MIS. ^b^). W ^ K. T ^ K. ^fc^;&t*&« 

L. ^LTfc^v^ 
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Qfi, B. AK Ga, I nfrbt£5mfrt>Mttl%'J>ft< 1 1> lt£i±tfc 
SSI I I I#£7nf&T?fc<5o -T 5 h\ 75 h\ Sfcflrffc&tF* 

W&Mft¥&m^Z>z.£&'e%Z>o B 2 O e , H3BO3. A 1 2 0 3 , A 

1 (N0 3 ) 3 • 9H 2 G\ A 1 N x G a C 1 3 > I nC 1 8 ^"C*>5o 

SJ:5K:ff*U tefc5£-C$&^1-*o L ©Ms*. M 

(Dmtm, M<Dmtm\^ 0. 5<L©&flS*Kl. 5. 0. 2 5<M©iffl 
<1. 7 5. 2. 2 5 <M£>Ms4£K 3. 7 5 N (D^/Wt-e^-a^ft-CV^ C £ . 
2*0* LV\ ^£©»ftlt$*£r. L x M Y O z N ( (2/3 ) x+y- (2/3) z 

_ a) : RX«L x M Y Q T 0 2 N ( (2/3 ) x+y+t- (2/3) z-«> : R©»^Jfcfcft5i 

*^|»©^l»lJcfi5-5Bttl[^lb«3te^ CaS i 2 0 2 N 2 : E u 0^5t 
CaOlW, Si©Sft*, SiCSftft, Eu<D^b!feMt5, 
1. Ca©i»?i 

/v=f^#H^^. ^n-^>^xftTift#£r*T9o J: <9#"b*L?cC a 

^LtCalrii^^ 6 0 0-9 0-OW ^5^. £ i: iCi 

9. ^n-^i-o 
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(5£l) 

3Ca + N 2 —> C a 3 N 2 

2 . s i <Dmm<Dmm 

Mzl&. S i 3 N 4 . S i (NH 2 ) 2N Mg 2 S i. Ca 2 S U Si C^ifefe 
(^2) 

3 S i + 2N 2 -* Si 3 N 4 

s i <omcm^mwt^ 0 

3 . s i <Dm^<Dmm 

S i (DmfcmX-hZS i 0 2 fe, lft$fc(Dh(D*m^Z> (faytffimM: Silicon 
Dioxide 99. 9%, 190-09072) „ 
^_h^>«J:5^bT^Xf*S5g^ofc^ (Ca©» S i ©t^, 

s i ©tft®> e u (Dmk%)) ?tmj£<D*^K--tez> & ? iznmrr^o 

CaCD^b^ S i ©gtts Si (DWfcM, Eu©^tt©H^j^ 
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r>^=T#BB«tK mi 5oott\ m&rzo zvm&ztiitm&Qi&imi 
m&&xfmmz£ y> s c a s i 2 o 2 n 2 : e ux^ti^^mitmm^t^n 

0£3) 

(1/3) Ca 3 N 2 + (1/3) S i 3 N 4 +S i 0 2 +aEu 2 0 3 
-*C a S i 2 0 2 N 2 : E u 

aaar*. w, /«^. mmm&, **7\s'fFte}?*®imirz>z.b-mx*izz>* 
m^Mmt, mz-mfetsfot&^K 1200^170 o°c<Dwmx^^n^ 

^bjbm~£V<, i40 0i^i 7 0 0t)©Mtt^ £ <b uv\ Sbfe 
#:^>iSm. mk*Vm (BN) ^~h£^T£fe&£?T5-£^ 
0£bV\ m\ttVmtt%<D^<Dmz., r^*i- (A 1 2 0 3 ) *tSC<Z>ifiilgi3: 

B^tfCa x S i Y B T O z N ((2/3)x+Y+T _ (2 /3) z-a) ; Eutt^ 
EuiDlttt, B ©{b^H 3 B O 3 5 , Eu© 

B ©MH 3 B0 3 ^fa||: tot, mm»^^oM5t^«ri&PJ-f-S^ % 
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L i OH • H z O. Na 2 C0 3 . K 2 CO a , RbC K CsCUMg (NO 
3 ) 2 , C a C 1 2 • 6H 2 0, S r C 1 2 ♦ 6H 2 O n B a C 1 2 • 2H 2 0, T i 
OS0 4 -H 2 0 N ZrO (N0 3 ) 2 > HfCl 4 , Mn0 2% ReCl 6 , Cu 
(CH3COO) 2 * H 2 O n A g NO 3N HAuC 1 4 • 4H 2 0, Z n (NO 
3 ) 2 - 6H 2 O n GeOj, Sn (CH 3 COO) ZL 

E u t B ©»##*»«H-«. «««^EuiB©a^©TOttfff4, ^JO. 
1 |im^fe 1 5 /im-efc5rt»U\ 

JifBf&#«:fTofc3L fu5£©C a S i 2 0 2 N 2 : E u©«3Sl5Bi»$j£R«li:, 
CaOiftft, SiOttt, Si©»ft», Blrttt5Eu©tm SrJB 

feW, 3§3to5M. ft^3»Wt>#Bi£<W»-e#So 

(2) YAG^t»> %ft~Mfo&<D^w$<Dmz£z>mm-emzt/vZ 

HM©?f^ 2 . 
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^mmmi^^x, &&b&mmMb<Dmm^ jis zsn o£# 

# y ^ ^7* J is ? £ flX , * (DWmft^th^tl y-K7t A 

13a i];-K7U--Al 3 b^Sttr7^ir 1 4T*^£*l/C^<5„ ^LT, 
^%M=i- 1 0 Srli 5 £ 5 y - I3a(0* y ^ic^m^ l 1 Sra" 
tfn— r^fV^l 23Sj«£;n,TV^ 0 ^^t^RtJ^ftffc 1 l^r 

-g-tf=— X^^^tSttkfrfcy — K7W- Al 3 a&T^y — K7V-- Al 
3 b (Di&fc&m. 0 £ 5 l-^— * K£B# 1 5 #^Efc£*vrV^ 0 

fr%m&m$.<D 5 0 0 nmW*5<t5 ^<Dm^p^$tlTVN6„ £fc. 

»**=f 10^ jJ?V^— {c-fe yFU # y ^Ktt fetifc !/ — 

-K71/-A1 3£r!7^-V— fc^U 3 
Kltfe^y— K7l/- Al 3 a(2l^0-ei7^ ir— #^KU 2E««g3^t>5 — 

Al 3(D^3>y^\z.^%W-l 2£&A1-<5„ r<Z>^, 
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Gkftfti l) 

i o ) 

#£LV\, i©i 5 ife^^i^^Wt It, BN, SiC, ZnSe^ 
GaN, InGaN s InAlGaN. A 1 G a N. BAlGaN. BInAl 

GaHte¥n*<D*mfc*:m?z>z.b&x'$z 0 ztib (DTvm^mwTcm b v 
xs i j $>ZTift}£&-$&&-&ftfttp>bb't?>z.bhx%z 0 wn mmt 

<D%*m^&<&^mti:^mtPtbvxm\^ mtm^mw ai 

^G a &<£ttmm*m&, In^Ga ^Mtfftfe^Nlflc UIn x Al Y 
Gai-x-yN. O^X. O^Y. X + Y^l) &£VBm\Z.mtfhtlZo 

»?l^©MtUTtt, MI Sgr£\ P INt^pni^ 

iC. Si, ZnO. GaAs. G til1&<Dttftfrbti:Zmfc&1&m\Z.%\i^htl 

3 ^ £ $m%. UV\ C Of77 T£*R±fclH V P E^MO CVDS 
t£Z&m^xmkW*mte&1&&£ikZ>ZbfrX%Zo JMW&fcitt. ir-^r-^T 
SSiCGaN, A1N N G a A I N*©fifl-C^$**¥H*fc*5^y 7 
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h^^^t-^-f-So ^F9>f^±fcHVPEfeSrlV^GaNS:EL 
OG (Epitaxial Lateral Over Grows GaN) jfcg:&i§:5 0 J&V^ MOCVDjfe 

A • #y 1^77 KJB N S^T^S^A • T/V^=!7A • 

iJ V *7 A ?>#FJf ft^T^ ^ ~ !7 A • # y * A <D|$MJf «1I * iir/c^M 

Sr^-T5*:«)H:t4 x nlK^h^lTSU Ge, Se N Te, cm^M 

-^hT'fc^Zn, Mg, Be s Ca. Sr, B af IrK-T'^Sr 

\z < vyfcfc p M K-'^ f^A^tc. j?fcj:5M^7"7 X^flaaWfciJ: 9 ®ffic 
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3 6 0 nm&Lh4 2 0 nm&,T<Dh<D, 5 0 nmj^ 

±4 7 OnmEtT©t©^It5:ii)^ bV\ 

17 ~1 0 20 /cm 3 ^ji5J:5M^nIa^^ bS<DiX-f^Rn 

i^*L<li4~6/i m^J¥$ Kl&i&iSthZ - £ U < . V— 
Rnttl 0~1 5 Q/diJMX^'btlSo bfc^oT, l3fettptti©v'-fg 
SiRp^l 0~l 5Q/D»Ji&^SJ:5fcff$-SrI8!^i-5ii«s»^UV\ A 

R n ©BB»^UTV^5 C t U\ ^NMfc&ftSH^l 0 SrfESlbfcfcfc:. 
RnSraOSi-5©tt«lb< % R p i: R n i©08filSr*P5Ottllf i^-efcS 
rt^ ^l*©3ta^»3ftr©JRIl36»fe^©J; 5ftRp an £ coP^lc&oTV^ 

m?ttvkpmmbnm=i>*? Mi^Rp^RnoM^fcstt, mib^e 
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m^:mmmmm-kx*hz>m&, yt^m^mnm^^xB^v^K 

^XhX^\ titcftmiZ, Ett^^}', ®Pt£T"b£V\ 

JfetWiflOt), I I I]»^^#*»3te3» J f-*T?«>«C:i:3i s «F*UV\ 

UT. Si^TyK-7©nlGaNi, S i K— :/£tv;fcnSG a Na>b& 
5nI=^^H, TyK^GaNl, #m*^F#5t^5fe^ (G a N 
GtSJl/ I n G a N#FJScD»^#F#iit) > Mg^ Y—^Zfrfc. plGa 
P)^piGaN^^i5p^7y Mg ^ plG a N2»k& 

So 

d*U£Rg;££;ft3 W£< . Mz-lt, I n G a N^Jffl b^c^— ■ 
iftt UTt>&V>U Si. Zn#K— ^$ftfcGaN&^JBUTt>&V\ 

5Mfc3lHF-l 0©»*Ji^ I n©^«&3£fc 4 2 

0 nmi^4 9 0 nm<Dm>fflfc&\,^X^ftt°--?&-M:$:^'3lirZ> b&X% % 0 

»3tetr— ±|a^ffllcpS^$^S 1 b^T^ < C<> 3 6 0~5 5 0 
n m * fcg; Sr^T V % £ t> <£> 1" 5 r. £ & X # 5 . 
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3) 

D-K7V-A1 3tt^ -r^VhP-Kl 3 a fc^f^ — y — Kl 3biH 

v">yMJ-Kl3a|j: v 1 0 3riaS£i2:& *><£>T?&5, ■rfrJ'MJ 

-Kl 3 a<D_h^«. *i/7^»oTU!), # j/^rtfc 1 O^y 

fu^vni-Kisa ^uur^**^ i o (D&mmm t vxmm-rz> n i 

tb«o l o i v^y h y - Ki 3 a y^i©^^ K (g^T) tt. 

1 0 2f 9 y> y — K 1 3 a £ ^ K-T5 fc#te*$5ftg8ft«: 

<DWM3frhMxfiz>mn>&74 j ri 4 fcga»**L5. ^ -y— ki 3bii 

•7!)yh!)- Kl 3 a i <0 ^ a— hSrJKtf- -r^Ky — Kl 3 a^bfil 

^•1 0 ^mtty-f ■lrPI±dSgHttUj&v^J;5KiiBfil'T?#5«^ 

tt5M^fc^o y — Kl3btt % v^yMJ-Kl 3at IW©** 
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(3-f^mi2). 

ofisymt wisp—) &m^x, #t^t5ri^-e§5 0 3-^^^^ 
*-ist££<DMmmz.mthTz.mwffimtmmzm^tbtiZo vy 

(oEt) 3 oh) % xtjfct^/— ^*ftfrbr^9 y— Sr^u tt*9y — 

3r / XAtf* feftfcffl £i$rfc^ N 3 0 0 t^T 3 ftRMft UT^7/ — Si0 2 
fcU f^0fli©W-@f$^5ii:^-C'f§o 

mmmx^^mmn\^= i - i r^^^^m w^h 12. 109 1 
bx/Bv^r fci>-c#So «s««fcr±, v^^>s^sj»^9^"cfct>. 

('W^— ) 12, 1 0 9 «f IHTSftt^-CfcS ^ i UV\ 
t^^tW^^a^^W (/^^^-) 12 N 10 9K: 
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&&<Dft^&mMLx&btizm&&m&x-hz 0 mm, mwmmxfozm 
■cw:, ^>«^y^A % mfc<r*^ mitres. ~?j*mi)mizL\t\ 



WO 2004/039915 PCT/JP2003/013157 

37 

So 

££jfetf>^3. 

02}i, *HK^5^JS©^3©^^g©#^^-t-5pM0 (0 2 A) 

mm.-?&z>o *mM(Di&Wi3(Dm%imwvte. mttti 0 1 tux, #*mb# 

3 70nm©InGa N^flsSr^i- aft^^A***^**. 9 Afr 
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aN|> 7^ K'-yolW^TfcS nlG a Nl, i^WtfcSn 
MA 1 G a Nl, I n G a N^FJS^tfm-*^^F#it(D^S^jg 

1 GaNE Mg^K^tlfcpI^^^ h;iT*&5G a NJItf* 
«if£;ft/rv^ 0 if7r^T^_t^«{S?g.-t?GaN«?r^$^:fc^^ 

±<Dmkm*m&iz.m— ~mmx, pn^^^^vm^^m^^o 

y - vmm 102 &%mmm^?^iEZfrtz.^-*uhfrht£z> =^^—/um 

s<ytr— Z?l 0 5%%^Z> 0 ffrlS^ 0 5/^—^1 0 5W!)-Kt|l 0 2 <Z>ift3a 
\Z.\iN i/Agm&WLttbtbX^Zo s<yfr— i/1 0 5<DMrtfc, Ag-Sn' 
^^T_h^(D^3fe^ 10 1^^ K^ttSo ZL<D£ 5 fcHf rtc 

mM&ntc&y — Ktii 02b z^ti^tiA g i o 4 ^xm^mii^ 

iirSo ^y>5r-^«rt(D7K^H-^#^L^ % 4>ife£in-#7^lF&l 0 
7 «r^-r« =l/<-;VUV * K 1 0 6 (CTtfifc L^~A^£r*T ?<, # 7^|F&{C 
fcM>C£>— hn-fc/va— ^ 9 0wt%J: 7 -T^^i~l 0 w t 5 
^.^y— S^LTCa S i 2 0 2 N 2 : Eu. (Y 0 . 8 Gd 0 . 2) 3 A1 5 0 12 :C 
e m&StfWtfbft. 10 8 £r^Pr£it\ 5yKl06 <Z>^fei4S£gB 10 7 0=»®{- 
t&frU 2 2 o°Cfc:-C3 0 5»tin!»>rfc$^5;i£:K:£ 9fe^W^tT 
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SrfllV^ 3, Mx.rf, $^10 81^ v^/-^ (Si (OEt) 

3 OH) % 25.0^^/ — /^^Lt^yy-WU iX7!)-^;x>^ 
kftfcffl £itfc^ 3 0 0 °C{dT 3 R^IRtiNfA VXfv / —>V?£ Si0 2 fcU lk.% 

#11, io8tu, isttwt*iu> m2<D^m^^tix^^>-h 

<DXhZ>o 

|2©Wi:Ult Euf©7^/-YK^ Mn^©58#4fcJR3fc©5G5& 
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frf3VlMr>xi>?1/T'<94 V&ftfckVXfZ. M 6 (POJ 3X:R (Mtt, 
Sr. Ca, Ba, Mg, Z n£>b31tf*T/5*i>fc< £ t> 1 «EJLh*e&5, X#, 
F, CK Br, I frbmtZtlZ>'J?ft< t % lTOLbTffcS. R&. Eu, Mn. 

T/V^ y iig&JR* n ^igftft: t LTte, M 2 B 5 O 9 X : R (Mtt, 

Sr. Ca, Ba. Mg, Z n^e>Stftt«^< i t> ia»-bT?*>5o Xfct, 
F, CK Br. Ifrhmt£th%>'Pti:< thim£k±-V%>Z>o Rte\ Eu, Mn, 
EutMn. <0V^*bd>lEU:"T?a>5. ) 5„ 

TA'ifr y ±«^JST/V^ ^BKtt*ff i S r Al 2 0 4 : R, S r 4 A 

1 14 0 25 : R, CaAl 2 0 4 :R, B aMg 2 A 1 16 0 27 : R, BaMg 2 A 1 
16 0 12 :R> BaMgAl 10 O 17 :R (R&, E tu Mn, EuiMn, <£V^ 

7/^y±i«W*#:tttlt La 2 0 2 S : Eu, Y 2 0 2 S : Eu, 
Gd 2 0 2 S : Euftif/^foSo 

m Y 3 Al 6 0 12 :Ce, (Y„. 8 Gd 0 . 2 ) 3 A1 5 0 12 • Ce„ Y 3 (Al 
o. 8 Ga 0 . 2 ) 5 0 12 :Ce N (Y, Gd) a (Al, Ga) e O x 2 <Dmsfc&V& 
§Jl5YAG^f^^^fc5, 

^(D^(Dik%^fh LTf£, ZnS : E u . Z ti 2 G e 0 4 : Mn, MG a 2 S 
4 :Eu (Mtt, Sr. Ca, B a N Mg s Z nfrbmt£thZ>'Pti:< t % 1 @£A 
_h-efc3o Xli, F, CI, Br, I ^f)1^5^^< i: lSK±T*fc 
So ) fc^tfSfcSo M 2 S i 5 N 8 : Eu, MS i 7 N ao : Eu, M 1 . 8 S 

i 5 O 0 . 2 N 8 : E u. M 0 . 9 Si 7 O 0 . jN 10 : Eu (Mte:, S r , C a , B a „ 
Mg, Z n^bl^5^<e< i t> 1 t^-tt*fc5o ) teifh&Zo 

±i&com 2 (D&ytmi, e-c e u i^^t. xt±, EutMtTb, 

Cu, Ag. Au, Cr, Nd, Dy. Co. NK T i fat>m$l&tbZ> 1 
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^*ib<D%i2<Dm%&kvx^ b^io, i o KDm&mz&y^ M&s 

Mx.t£, II ©WtfeS W^f &«t5C a S i 2 0 2 N 2 : Eu. 
XfiS r S i 2 0 2 N 2 : Eui, f2©f»fe5f fei^tS (Sr, C 
a) 5 (POJ 3 C 1 : Eu. ##,^^6 (C a, S r) 2 S i 5 N 8 : Eu 

10 8Srttfflt«itCJ:ot, 

-fcfESfofefrll, 10 8©» Um~2 0Mm©W^L<, «t 5 
»»|^y*y^Ufcft % -®E*o«iftgSft«r«teU ^*»&tt*B**r»W* 
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-©i? Ms &xmsi&m<Ds* ? y ^i f \s % v v * s £ £ tc ± 

0 2 ©3S*g«fc:i8»*53bfcti: 10 8 ©SSe#Brte3§3feiH~P 10U ©&©H 

^101 £3bfcfrl 0 8it IWBIlSr*V^TK11b*Ct>AV^U 3§ft*^l 0 1 
fiUi© J: 5 {-*/&£;ft,fcl£&£©7M4 ©3&3te36Stt:. 2 (0%%mW 

3bfc#*rJBVN$ £ 5 % 2 ©£cft#©3&3te©ift& 

f3tM3fet!2 ©3bfc#:©3&3fe©iB«fefc: J; 33&3fe&©3B3te*«#l£BT?#.5. 

a* RTfg t Jfe «3 , mM(DWm 2 3 £ 9 $ b fc# < ©fEg©&W©^;&5 RrtBfc: 

HJfe©?^&5. 

*5SWfcfl553Ht««#JB5f4 % S r S i 2 0 2 N 2 : EuT*t^5iiWS 

*H3fe^ife-etts £i\ s T(Dmm, s i<omkM>, s i<Dm&m, eu© 

]K**©S r LtSr 8 N a ^ffiffi-r-5o JSC**£ Lttt, -f 5 Kfl^ 

ttffitS^tfcttS, *fcJDKWS rHU B, G a ft ^Sr^Fi"^©-^^, 
Sr©I^Sr 3 N 2 ^f5 (pi) „ 
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^t5ii1>-et5 0 {ajt« N Si (NH 2 ) 2 >Mg 2 Si, Ca 2 Si, 

S i OftfltffeS i 8 N 4 Sr«&«H-5 (P 2) . 

1^5 (fP^iM^M Silicon Dioxide 99. 9%, 190-09072) „ 
S i <D@Htt&S i 0 2 %^#-TS (P 3) „ 

Eu©i«u 2 0 3 »f5 (P4) „ 

#M^£rffr#Lfc^ S r <DmcM0S r 3 N 2 . S i ©Mtf&S i 8 N 4% S i 

c9^-/v*Sr#*bT N jl-S-TS (P5) . 

#CM. Sr©» Si©tm Si©SHfc*. Eu<Dm{t%0(DU-&m* 
mm~Z> (P6) o ^»fe^tSAL, J&£Srfr5. 

■?R#xt«fe*teJ:9x s r s 1 2 o 2 n 2 : e uxm&t\,6mmkm$ky6fc$:<m 
s-im^ (P7) . z<Dm&\zL£5w&{tm&ytft(OBafc&.&, 

(5*4) 

((l-2a)/3) S r 3 N 2 +((2+3a)/6)S i 3 N 4 + ((2-3a)/2) S i0 2 +aEu 2 0 3 
-*S r u _ 2a) Eu 2a S i 2 0 2 N 2 + N 2a/3 

*&5fcisUft!W\ ^fcRgy^tUfcV^ 1 200*^200 Ot^ffi-C^cSrfr 
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l©J5W*x 9Wb*** (BN) *-hS?fflv^ft*«rtT5 

iij8s#*uv\ mfcft$mttn<DW®<Dmz., t^^-t (ai 2 o 3 ) #sr© 

ft*5, *^iB^tfS r x S i Y B T O z N ( ( 2 /3) x+y +t- (2/3) z-«) : E u 
&>£>^C«>> EuCSfflls B (Dft^H 3 B O 3 ^SSH^t 5, Eu© 

B^O^«^7C^^», Li, Na, K^Sfc<9. Zflh(Dfc&m, MX.t£. 
Li OH * H 2 0 % N a 2 C0 3N K 2 C0 3% RbCl/CsCKMg (NO 
3 ) 2 . C a C 1 2 • 6H 2 O n S r C 1 2 • 6H 2 0. B a C 1 2 • 2H 2 O n T i 
OS0 4 -H 2 0. ZrO (N0 3 ) 2 > HfCl 4 , Mn0 2 , ReCl 5 , Cu 

(CH3COO) 2 • H 2 0, AgN0 3> HAuC 1 4 ♦ 4H 2 0> Z n (NO 
3 ) 2 -6H 2 O n Ge0 2 , Sn (CH 3 COO) 2 ^^^.Mir^> ^ ti^^ £>„ 

EuiB©^%»?H-5. ^it(OE u i B (Dl^tl© Wtit, 
1 nmfrb 1 5 jum-CfeS^i^tU^ 

Ji|S^#^r=fTofc^ M&VS r S i 2 0 2 N 2 : E u <Z>§SBtX@ t ISHTRMIfc: 
N S r ©SfttfSk S i comb®), S i <DMlk%0. B «r£*i-S E u ©fifefltf&u <£r 

mm-&&. mm&n*<\ Mtb<Dmmm&:ftft&&z>z-k&-v%z> 0 
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tezmfrbm&tiZB a%&Mb-rz > 'j>tj;< b%imu-kxfo%mi lMyumb, 

C, SU Ge, Sn. Ti. Z r , H f frht£%mfa^MttfoZ> S i £r£^Cfe 

-T54>&< £ & i*BJLh-e£>5ji i vmycmb^ b%^-tz> 0 m^m 

( (2/3) X+ (4/3) Y- (2 

/3) z) • Xf3:% L x M y QtOzN ( ( 2 /3) x+ (4/3) y+t- (2/3) z) : R"C5^£ 
(-i-e. Ltts Ca N Sr, Ba, Z n 3&*6>*5#3&»6>31HEih/S B a £i& 

Sn N Ti. Zr, H f fatbftZmfrbm&InZ S i *>j&m.b1rZ>'>t£< b h 1 
S^feSl I VS£5n*T?*>*, Q&> B. AK Ga. I ni^^SHd^ 

m&fiz>'pft< bhim&>±xh%m i iajOTsrefc*,, o^. mmyumxh 

0. 5<X<1. 5. 1. 5<Y<2. 5. 0<T<0. 5, 1. 5<Z<2. 

5 (Dmmx-m^n&^-r,, ^<d5^>— is^. ittHBx, h&iby. h&ibz 

0. 8<X<1. 2. 1. 8<Y<2. 2. 0<T<0. 5, 1. 7<Z< 
2. 2T-fc5r t^j;i9^L<, ftflBY, ffrlBZ^ X= 1. 

y= 2 % z = 2 xm&ft%mmk®mytm*M^n&%^irtc&mzm'-& uv\ 

6<D^fc4«#;#£ It, B a S i i. 8 G e o. 2 0 2 N 2 : Eu, BaSi li9 
G e o. i0 2 N 2 : E u N B a S i j, 8 C 0 . 2 0 2 N 2 ' Eu, BaSi li9 C 0 .iO 
2 N 2 :Eu N B a S i l 8 T i o. 2 0 2 N 2 : Eu, BaS i,. ,Ti 0l ,O t N 
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2 :Eu\ B a S i l 8 S n 0 . 2 0 2 N 2 : Eu % B a S i x . 9 S n 0 . x 0 2 N 2 : E 
u % Ba<). gCa 0-1 Si 2 O 2 N 2 'Eu N Ba 0 . 9S r o, x Si 2 0 2 N 2 : E u N 
Ba 0 . 9 Zn 0 . iS i 2 0 2 N- 2 : Eu, Ba 0 . 9 C a 0 . jS i lm 8 Ge 0 , 2 0 2 N 
2 : Eu, Ba 0 . 9 S r o. iS i l 8 Ge 0 . 2 O z N 2 : E tu *ft&H|fcrf feftS. 

ZbX\ &m j ¥Mm*Wffl-rZ>Z.b1>tX^Z>l^ (L+M) / (O+N) 

b, Cs.Mn, Re, Cu, Ag N AuO/>*< £ % l«£Ur^£*l/TV^T 

Ltt. Ca, Sr, Ba, Z n^f>^§id^l«tl§B a ^Stt5^<C 
£5, B a £ C a , BatSr.'BatCaiSrf, Z.b%> 

Mte, C. S i % " G eY S n. T i % H f "fe fe £>»iftS S i Sri&g 

-Ct>«fcV^ SitGe, Si i:C^ 8*H^*^^5^it-Ct5o S i 

K:f± % ^r±^7n^f*. La, Ce N Pr, Nd, Snu Eu N Gd, Tb, Dy. 
Ho, Er, Tnu Yb, Lut'fcS. £*bb#±S7nSl© 9 EuSr^T? 



WO 2004/039915 PCT/JP2003/013157 

47 

ftUBt- 5 <5 0 RW\ Eu^7 0%$l±tt£tiX^ZZ. fc*#*bv\ 
RB\ J&I I^m^UT. ^Vit-C% &I IBItg* : R=l : 0. 0 

0 575^1 : 0. 1 5T?fc£> 0 

fi &fr(DT;v% v ±m&mxmstr'fmK.m^T. e u 2+ sr#?g- 

sfi i i &jl mem. << ^ k, t ^ k, mmm*& 

a^S*if«r^V^5ifc*s-e#5o Mi^ B 2 0 6 . H 3 B0 3 . A1 2 0 3 , A 

1 (NO,) 3 * 9H 2 G\ A 1 N, Ga C 1 3 , InCl a <5 0 

$5te N 0. 5<L(D^ffc#K 1. 5. 0. 2 5 <M©Mtffe< 1 . 7 5, 2. 2 
_ 5 <M©Bfefls4&< 3 . 75, ^e/Wfc-eM-a^Jvev^r £ d;ft£> 
L x M Y O z N ( {2/3) X+Y _ (2/3) z _ a) : RXftL x M y Q T O z N 

( (2/3) X+Y+T- (2/3) Z-a) 

6 ©ttftfef .3fc*T'$)5 B a S i 2 0 2 N 2 : Eu©jR3£fr 
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ttmx*^ £T % B a ©ftfltffeu S i (Dmm. S i <£@Hfc%. E u (DWifc 
1 . B a (Dmtm 

WM<DB a(Dmmt LT, B a 3 N 2 ^ffi-r6„ JD&**fc Lt, "f 5 Kfc£- 
75 BaO/i ¥<Dfc-&W%@imir% rttt'tSU B a tf^ft: 

^ffli-^rfc^T-tSo ^fcm^Ba^, B. Ga^mttS^^C^J: 
V\ 

^Ba©tWa 3 N 2 ^#t5 (PI) o 

2 . s i <o^fb#) 

^M-r^^^%T^S.o M£fc£, S i 3 N 4 . S i (NH 2 ) 2N Mg 2 S i, C 

a 2 S i % S iCJ&af-e*>5, »S i<D^^. 3N:^i:<Dt>(^0*U^ 
B. Ga#^^^£*l/TV^t> £V\ 

^©s i (omcms i 3 N 4 »#-r§ (p 2) 0 

3 . S i <Dmk%) 

B.&(ds i(Dm4tmtvx. s i o 2 =H£;b-t6o rfjSgOkO&JB 

V s 3 (fH3fe?£j£^®l Silicon Dioxide 99. 9%, 190-09072) 0 
^©S i ©SHb^S i 0 2 &f&#-T3 (P 3) o 
4. Eu©» 

&®.m-fZ>Z.b-bX~%Z> 0 ^^nt'^AOtm S^^ntf^A^ffl 
^©Eu©tttEu 2 0 3 l:|&#t5 (P4) 0 

JbfB^#LfcJl£Hz>B a <DmtmB a 3 N 2 , Si tf>^fb$5S i 3 N 4 . S i <Z> 
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mitms io 2N Eu©BWb*Eu 2 o s *ff*br. m-s-tz (ps) „ ±mm 

(P6) o ^^^ififtKl&AU ^%fT5o 
^KXJ^J&K:* 9. BaSi 2 0 2 N 2 :E uti$Jl5^iW^?r# 
ZZbfrX'ZZ (P7) o ^(D^^^S^^tg^o^^, 
(^5) 

(1/3) Ba 3 N 2 + (1/3) S i 3 N 4 +S i 0 2 + a Eu 2 O a 
-►B a S i 2 0 2 N 2 : E u 

fete U i<^m^f*> SB^tt^£9^£;ft5ft3m^fc!9. ^Jfc^oifi 
#&-P&££;fr&V^S % 1 200^1 70 0°C^ffl-e^^ 

5 ^ £ u< . i4ooHi7o o^c^^as^, $ £ lv\ ^ 
3t^i l^jg^^ mtftvm (bn) *m<z>±tri^ ^-b£jivvr^<srfT9 
ri:^w*bv\ mib*vmttm<D*®i®<Dm^ r;v*~r (ai 2 o 3 ) *m<^ 

&*3. B a x S i Y B T O z N ( ( 2/3 ) x+Y+T- (2/3) Z-a) •' E u X*0i £ *L3 

fck/^Cfe. Eutf^bWc. B ©ft^H 3 B O 3 ^r^^-t 5o Eu© 
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L i OH • H 2 0, Na 2 C0 3N K 2 C0 3N RbC K CsCKMg (NO 
3 ) 2 , C a C 1 2 • 6H 2 0. S r C 1 2 • 6H z O, B a C 1 2 • 2H 2 0. T i 
OS0 4 • H 2 0, Z r O (N0 3 ) 2 , H f C 1 4> Mn0 2 , ReCl 5% Cu 

(CH 3 COO) 2 -H 2 0, AgNO a . HAuCl 4 -4H 2 0. Zn (NO 
3 ) 2 - 6H 2 0. Ge0 2 s Sn (CH 3 COO) a «?SH!£fflt-5 £ t ^T't 5 0 

EuirBOJS^Srl&flH-S. t&^©E u t B ©^©?Wii, J&O. 
1 rmi>* h 1 5/imtfc5Ii:«U\ 

JhfBl»&frofc#U 11©B aSi 2 0 2 N 2 : E u©3R58PC&i«tfBI*K: 
% Ba©itt, SiOM S i <Dm.iWt, B^tt6Eu©»fll« % £r 

m^-i-^o mm&&, m&.*n\<\ nto<Dwm{tmmytft&azz.k&-e%Zo 

fix Htr^C* 5 ?^!^^^:^ U F. S. S. S. No. (Fisher Sub Sieve 
Sizer'sNo.) k^5QfmM&fo XZf&XhZo 

mmm 1 ~ 2 7 & N mmmm 1 ©m^b^m^fcSB^-t-siiJfe^j^feSo 
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-e, ifejEffiai:<^BB«W:. JIS Z 8 1 1 0 $r#Rrf-5 Q 

mi 





E x = 4 0 0 nm 










mm 




X 


y 


(nm) 


(ti m) 




0. 4 3 4 


0. 5 4 3 


5 6 1 


3. 5 


HWJ2 


0. 4 3 3 


0.543 


5 6 1 


4. 0 




0. 3 4 9 


0. 6 0 8 


5 3 9 


4. 0 


HJfe#J4 


0. 3 5 2 


0. 6 0 4 


5 3 9 


3. 5 


^»J5 


0. 18 2 


0.5 5 


5 0 9 


3. 5 














E x = 4 6 0 nm 










If— 






X 


y 


(nm) 






0. 4 3 7 


0. 5 4 5 


5 6 4 






0. 4 3 4 


! 0.546 


5 6 4 






0. 3 4 7 


0.616 


5 4 0 




HJS0!l4 


0. 3 5 1 


0.614 


5 4 0 




mmm 5 


0. 2 14 


0 . 6 2 3 


5 10 





mmm in, c a s i 2 o 2 n 2 : b nx-m^^mmtm^yt^h^o mm 

M2». Ca 0 . 90 Mg 0 . 10 S i 2 0 2 N 2 : E u^m&*l%mmW) { lk%tirZib 
So nMM3fe. S r S i 2 0 2 N 2 : E ur«SiT/5Btetfl2*at3te#:"C*>«, ^ 
JS^4H S r 0. soMgo. 10S i 2 0 2 N 2 : E u-CAStXSSUtft***^ 
£>5o »5li, B a S i Z 0 2 N 2 : E uT?*£;ft,5Mfc4&3fete#:Ta>5, 
H»J1~5T?{*. m^^L-C, Ca 3 N 2 . Si 3 N 4> S i 0 2> Eu 2 0 3 
SHfcfflU ^ft^JPmSr. 0. 1~3. 0 /zmlc$&#bfc^L -tft-eh^T© 
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C a 3 N 2 ' 6. 0 1 g 
S i 3N4 : 5. 9 9 g 
S i 0 2 :,7. 3 6 g 
E u 2 0 3 : 0. 6 6 g 
_tl5^:*?r#*Ufc:^. Ca 3 N 2 . Si 3 N 4 . S i 0 2 , Eu 2 0 3 <Sr, 

*3VvT x EuWO. 43mol%tfc5, 

«fe^Jl (£*5V^T. Ignvm&ttm (*/Wfc) C a 3 N 2 : S i 3 N 4 : S 
i 0 2 : Eu 2 O a = 1 : 0. 51:3. 02:0. 04 6-T?fc5 0 

Ca 3 N 2 (^114 8. 3) £6. 0 1 g. S i 3 N 4 (^f- 
1140. 3) £5. 99g. Si0 2 (^fi6 0. 0 9) 2:7. 36g, E 
u 2 0 3 (^13 5 2. 0) £0. 6 6gi^5£5^m ift-S^fTofc:, 

-klBft;^*r»£»U T^^T#SB^«f^ aEft:*^**tf«fcia^U *&1 
5 0 0 °C-T?^J 5 l#|Hk jtt^Srfro fe 0 

mmm-i, CaSi 2 0 2 N 2 :Eum 

mnm 1 vmrnwovkytw-not n £ ©M:%£$!i^-r 5 ^ % ^t^coa* 1 

9. 3fi*%. N^14. 5fi*%£*HTV^fc« 0£N©fi*J*f±x O : N = 
1:0.7 5-Cfc5„ 

H«^"tf«S^«rffoTVN5 0 itfi^ MS^TO^ffl C t life 1 9»t 

^»©iffJft«rftffl-r« w ir Wife uv\ 

2 tt. C a (D— ^P^M g UfclWfc*Sc3tefln**> 5 C HJfe^I 2 te, 

Ste^ ^^AMg 3 N 2 (fl5^{k^^ 98% MGI02PB) 10 1. 

0) 4rfflV\ M^^W (-Ir/Hfc) C a 3 N 2 : M g 3 N 2 : Si 3 N 4 : 
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S i O z : E u 2 0 3 = 1 : 0. 1 2:0. 5 7:3. 3 7:0. 0 5 2£&3£ 

C a 3 N 2 : 5. 4 4 g 
Mg 3 N 2 : 0. 4 3 g 
S i 3 N 4 : 6. 0 5 g 
S i 0 2 : 7. 4 3 g 
E u 2 0 3 : 0. 6 7 g 

mmm 3 « % mmm 1 ©c a & s r ^emu^m^b^^^feSo ms^i 

3te\ t^hoyf!>ASr 3 N 4 (^12 9 0. 9) SrfflV\ m**<Z>^ 

(^vrt/Jfc) a? N s r 3 N 2 : S i 3 N 4 : S i 0 2 : E u 2 0 3 = 1 : 0 . 5 
1:3. 0 2 = 0. 046 i*5i5l^ »ra»<#V\fct&5fc«:. T15<£>i&:*. 

S r 3 N 2 : 9. 1 4 g 
S i 3 N 4 : 4. 6 5 g 
S i 0 2 : 5. 7 1 g 
E u 2 0 3 : 0 . .5 1 g 

311% NtfSl Y. 2fi*%-^i;;ftTV^o OtNWlltt:^ O : N= 1 : 
0. 7 3T?fc5 0 

mmm 4 mtm 2©cairsr ^«*& ufcnaE^»«*f*^c*> mmm 

4«\ Sm<Dia&ttfr (fl'tt) UK S r 3 N 2 : Mg 3 N 2 : S i 3 N 4 : S i O 
2 :Eu 2 O 3 =i:0. 12:0. 57:3. 37:0. 0 5 2t^5<J:5ts 

S r 3 N 2 : 8. 4 6 g 
Mg 3 N 2 : 0. 3 4 g 
S i 3 N 4 : 4. 8 0 g 
S i 0 2 : 5. 8 9 g 
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E u 2 O a : 0. 5 3 g 

mt^v ^Ba 3 N 2 (#-?*3 1 6. 6) &/bv\ mm<Dm&ttm 

B a 3 N 2 : S i 3 N 4 : S i O a : E u 2 0 3 = 1 : 0. 76:0. 
2 2 : 0. 0 3 3t^j;5l^ »a»<#VVfc»5fe«\ TBS©**. 3¥*Ufc 0 
B a 3 N 2 : 1 1 . 2 g 
S i 3 N 4 : 3. 7 7 g 
S i O 2 : 4 . 6 3 g 
Eu 2 0 3 : 0. 4 2 g 

^ 4 9 0 nmiD t>MStS4BI-e3ft<lSlje*^5o 

E x = 4 6 0 n mX-mmm 1 #S 5 ©S^bfc&SteffcSrJ&jg Vtc 0 E x = 4 6 

ofc 0 -£<D££;P|t:, 1 <&l»fB&£c3te#tt\ &px = 0. 4 3 7, fely = 

o. 5 4 5 o3sa»fe**RiaBfcfe«r5&i-5. mmm 4 (DWtmkm&ytmz, &wi 

x = 0 . 3 6I,Siy = 0. 6 14 (DM^MM^t/t^^^o ^MM 1 

E x = 4 0 0 n mX-mmffl 1M5 ©B^B&SbfcffcSrJ&je Lfc 0 MMM 1 © 
&1H x = 0. 4 3 4. &W y = 0 . 543 © JtlSlrfe«*fcti:3& 

^fe^-r $ 0 ^wo 3 (DWtmkVo&ytffiz, &m x=o. 349. &m y = 0 . 

0 0%irt5WtT^f o M> F. S. S. S. No. (Fisher Sub 
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Sieve Sizer's No.) t \^&&ffi&mz2iZ>titt1bZo mMMlTbm.5 <DmM 
fem±, 10 0°C(Db%, 9 5~10 0%-Cfc^)o 2 0OlC<Dtt, 6 5~9 

o%-efcofc 0 
<mmm6 7bmi 5> 

3=7c. SI 8 te, 6M10 ^m^b^l^fr^E x = 4 O 0 n mXffijm 

vtc t # ^i^t;*^ h A-tr^-rig-c&So la 9 n%$i 6 ism i o <D^mt 

m 1 0 tt, 1 1 Tb^. 1 5 CO^^m^^r E x = 4 0 0 n m-e®© Ufc 

t ^<d^%-^^ vsv^TF-rmxibZo m 1 1 ra\ mmm 1 i ism. i 5 (Dm.rn.ih 
m2 



Ex=400nm®I^ 




Sr/Ca 
















(nm) 


X 


y 


(%) 


(%) 




0/10 


561 


0.434 


0.543 


100.0 


100.0 




3/7 


543 


0.388 


0.570 


111.0 


106.3 




5/5 


546 


0.375 


0.579 


135.9 


128.6 




7/3 


544 


0.372 


0.593 


148.0 


131.8 


o 


10/0 


539 


0.349 


0.608 


145.8 


127.3 
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Ex=460nmKlS 




Sr/Ca 




fell 












(nm) 


X 


y 


Ctt 


(%) • 


mmme 


0/10 


564 


0.437 


0.545 


100.0 


100.0 


mmm7 


3/7 


549 


0.391 


0.578 


109.4 


103.1 


mmma 


5/5 


• 545 


0.378 


0.588 


125.4 


116.9 


HJ£0»J9 


7/3 


545 


0.371 


0.600 


162.8 


142.7. 




10/0 


540 


0.347 


0.616 


138.8 


119.2 




Ex=400nmlS)gg 




Sr/Ca 


S63te£— 














(nm) 


X 


y 


<%) 


(%) 


nmm-n 


6/4 


542 


0.366 


0.593 


124.4 


128.1 




7/3 


541 


0.366 


0.595 


133.3 


135.8 




8/2 


542 


0.363 


0.599 


142.0 


143.4 


*JS«14 


9/1 


540 


0.353 


0.605 


122.7 


123.2 




10/0 


540 


0.342 


0.611 


100.0 


100.0 




Ex=460nm®!l® 




Sr/Ca 




i fim 


fill 










(nm) 


X 


y 


(%) 


(%) 


mmmi 1 


6/4 


542 


0.365 


0.603 


134.5 


137.8 




7/3 


542 


0.364 


0.605 


148.5 


151.1 




8/2 


542 


0.360 


0.609 


156.8 


158.4 




9/1 


541 — 


0.351 ~ 


0.615 


" 125.9" 


126.8 


HJS^I15 


10/0 


539 


0.339 


0.622 


100.0 


100.0 



HWJ67I^1 OJ± N -KSr x C a (1 _ x) S i 2 0 2 N 2 : Eu (O^X^ 

i ) -emtstizmmkm&ytfc'&b >?> sx teat <D*;uit&m%-xmm&fi 

ofco HOft-te. S r 3 N 2% Ca 3 N 2 . S i 3 N 4 > S i 0 2N Eu 2 0 3 £r££JlU 
fee Kl^«:^©»*K:ff*Lfc«. S r 3 N 2 . Ca 3 N 2N S i 3 N 4 . Si 

o 2 , eu 2 o 3 ^ m.mzm%*. ^n— ^y^^rt-e. uifcs 

LfCo H«i!6 75;igl 5ld*3VNT, EufttttO. 4 3 mo 1 
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±mtt&m*m&\^ t^~t^w%*x\ mt*?m%$mz&A^ mi 
^ (D^m* 4 o o n m^<D^Mxmmm 6Mio %mm. ZTttctz, 

i^^^UfCo — 4 6 0 nmfif©3tSt?»!l6Ml 0 £®j&£iir 
tcb%, Sr :Ca = 7 : 3©£#3S, *t>|S3te3b*dSl«*»o*: 0 CaO 

HJfcfll 1 1 1 5 «\ S r X C a (a0 - X ) S i 2 0 2 N 2 : E u (O^XsSl 

o) x^fi^mmmiktftw^M , s r t c a t<D^juit^m^.xm^n 

ftofr 0 Mtts Sr 3 N 2 . Ca 3 N 

2n S i 3 N 4% S i 0 2N Eu 2 0 3 =£H£ffl 
Ufc„ ^ft&ffife<D&&te&*V1t&, Sr 3 N 2 , C a 3 N 2 , Si 3 N 4 . S 

io 2 , eu 2 o 3 ^ ^mw^mwp. yn—zf&y?xpn* % mfc$*-eiB 

±IEfc£^«riS£-U 7^^7#i^t% i^lJ'SW^AL, *&1 
5 5 0°CT*^J5^ra. m&&ft<?0io 

mxmvx^Zo 

Z h x 4 0 0 n m.T5.m<D^MX^mm 1 1 7bM 1 5 $ ltl£ b % . 

S r iCa iSra^-***:*:*©*^ SrO^itin^ ffiv^ft*?^ 
#^W&^bfc 0 S r : CaOT/Hfc^, Sr : Ca = 6 : 4M9 : 

l©^#^^©(Rl-h^lSari^TtSc Sr : Ca = 7 : 3 
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8 : 2<DmK mymst, m^mthtzm^z^^x^Zo s&m. sr t 

<H«*J1 675^2 0> 

m 3 te, ^P^{^S^^^^^»^»J 10. 1 6 7bm 2 0 <Z>$H£2:^ 

lH 1 4 te, mmm 10. l 6 7!;M 2 0 ^Srt^ii&ffcSrE x = 4 0 0 

1 6 JIfl 2 0 Oti^M3t#:lrE x = 4 6 0 nm-C*Bbi£b7c£ %<D&%*^? 
Y;Vlt7frtmX°1bZ> 0 @16(i, §H»J 10, 1 6 7bm 2 0 ©flftif^^) 

h^^-na-efc-So ii7it n»!ii o. 1 6M2ooti{b 



m3 



Ex=400nmE&® 




Sr/Ba 
















(nm) 


X 


y 


(%) 


(%) 


1^609 10 


10/0 


539 


0.349 


0.608 


100.0 


100.0 


HJfe'&IJl 6 


8/2 


549 


0.388 


0.581 


84.3 


86.6 


mmmn 


6/4 


556 


0.404 


0.556 


77.5 


83.2 




4/6 


553 


0.411 


0.552 


36.1 


40.9 


mmwn 9 


2/8 


524 


0.269 


0.595 


19.9 


22.5 




0/10 


496 


0.142 


0.464 


25.9 


45.8 
















Ex=460nmSS£B 




Sr/Ba 






fen 










(nm) 


X 


y 


(%) 


(%) 




10/0 


540 


0.347 


0.616 


100.0 


100.0 


StSE0<]1 6 


8/2 


548 


0.386 


0.590 


95.8 


97.8 




6/4 


558 


0.408 


0.571 


87.6 


92.7 


8 


4/6 


558 


0.417 


0.559 


47.4 


53.5 




2/8 


527 


0.293 


0.621 


13.6 


15.2 




0/10 


497 


0.120 


0.532 


37.8 


64.2 



1675M2 0te, S r x B a (1 _ x) S i 2 0 2 N 2 : Eu (O^X 
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mmm 1 o % 1 e nm. 2 0 mmm 1 1 mtmm^wxm.mtm^^ 

^jt^rffofc 0 mUfi, Sr 3 N 2 , B a 3 N 2 > S i 3 N 4 . S i 0 2 , Eu 2 0 3 
£&fflbfc 0 ^H5(Sl-^Bff^^:*fc#*bfc^ S r 3 N 2 , B a 3 N 2 . Si 3 N 

4 . sio 2 . eu 2 o 3 &, m.mmm^, ru—^*,?*?*^ m—^z 

1 %T?&So 

_h|B^^^^L. T^=T#S^^.T?. ^b^iltif^&AU #J1 

Z.<Dlfe%zfrb, 40 0nnu 4 6 0 nmg§©)fel"e|IIF!ll 0, 1 6M2. 
0 SrSbjg $ iirfc Sr :Ba = 2:8 -C^l-^^iirfc £ £ £ 9 , Sr •" B a = 

B a (D-S^I^Ut, S r ^^UTV^< fftot, 3§ft3»<£>ftJL& 

S r £C a <D^r/isik%&llZ>Zkiz.£ t> x -feff^M; 
^SCt/^tBXfcSo »20©BaSi 2 N 2 O 2 :Eutt, 4 

9 6 nmifi^^fttf-^ifcSSr^rU ^V^^^^i~ 0 ^»>J 2 

<mmm2i7bm2 4> 

£fc, 018ft m&W2 175M2 4©«feW^Ex = 4 0 0 nmT* 
®>jgL/ci:#<£>3§?te*^ b;v^t|T*fe5, Ell 9 ft ^»!l2 175M2 4 
<Dmmtm^^Ex = 4 6 0 nmXSb®U*:£#(£>3§ft;*-^ h/V^-T® 
X~3bZ> 0 @2 0ft ^«J2 175M2 4 ©^Yb^m^^®®^^ Y/V^tf 
tUtfeS, 02 1ft ISfftftl 2 1 7bm 2 4 <Z>^fc#J^ft#©Mtt*^ h/W 
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*4 



Ex=400nmlSlg! 




Ca/Ba 






ess 










(nm) 


X 


y 


(%) 


(%) 




8/2 


570 


0.456 


0.502 


100.0 


100.0 




6/4 


593 


0.508 


0.462 


54.5 


63.2 


mmm23 


4/6 


542 


0.353 


0.425 


42.6 


52.1 


mmm24. 


2/8 


493 


0.254 


0.389 


56.4 


69.2 




Ex=460nmS6S 




Ca/Ba 
















(nm) 


X 


y 


(%) 


(%) 


mmm2i 


8/2 


582 


0.480 


0.504 


100.0 


100.0 


mMM22 


6/4 


586 


0.511 


0.476 


70.7 


79.5 


mi&W23 


4/6 


590 


0.502 


0.471 


24.1 


29.9 


mMM24 


2/8 


492 


0.343 


0.474 


7.8 


12.8 



m&M2 175M2 4f2, C a x B a (1 _ x) S i 2 0 2 N 2 : Eu (O^X^ 1) 
"CSftStU CaiBa t O^Wfc£^TM^£*ToTV^ 0 

fr-afc, m^ri. Ca 3 N 2 . B a 3 N 2% S i 3 N 4 ^ Si0 2 , Eu 2 0 3 Sr^ffi 
Ufc„ timW&ffife<D&*te.ft±V1t.&. Ca 3 N 2 . Ba 3 N 2 , S i 3 N 4 , S 

io 2 , Eu 2 o 3 ^r N tamum*.^ ®— ic&&$T*ji 

■^bfc ££%0!l2 1M2 4tC*3V^ N Eu^^*0. 4 3mol%tfc5„ 
±IBfl*&4fe«ri&£>U T^^T^ffl^^-C. ^tS*^*iftJfl^«^U *&1 

mmm 2 1 ism 2 4 ms, jrawwu §n»J 2 1 lt, *h 

r. ©Jfe*** x 4 0 0 n m)5#<D3feM-ell»J 2 1 2 4 £Sbjg £ iirfc £ # N 
C a : B a = 4 : 6 % <fc «5 % C a : B a = 8 : 2X~m&& J &fcb 

tUm 2 173M2 4&mm£Tt1tb%, Ca : B a = 2 : 8T*m&£i£1tk # «fc 9 . 
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Ca : Ba=8 : 2"Cl^$tfcit©m i^3§3fc35«. *^^^U/c„ 

£%$I2 5M2 7©t*W K£3fc(ttcov^*:lffiW&fTofc 0 
2 5 <0*&ricW\ C a S i 2 0 2 N 2 -?fc5 0 HWJ 2 6 ©*HrifcB\ S r S i 
2 0 2 N 2 T?&S 0 2Ufe0!l 2 7 ©«B/fc»* N BaSi 2 0 2 N 2 t*fc6, 02 2^ ^ 

©X3Bl|El*f^^— VSrSWH"e*>5. H2 4tt, m&M 2 6 (D^v^^f 

vmyttiuDxmmtft/*?— ^^i-s-efc§ 0 @2 5ii njfe^i2 7<^^-#^ 

fc'JfJS£;ft5 0 #>NI3RB\ a*b#c N <* = j3 = <y = 9 0° "C*>*>, SV^C 

<HJS^!l2 8 : 5S3teSlit> 

L-C. 4 0 0 nm©H^^^ Wv&^S^ft^SHfcJB**-*. It 
ftfctt. HJfe^Jl <£>C a S i 2 0 2 N 2 :Euh C a 2 S i 5 N 8 :Euh (C 
a 0 . 93, Eu 0 . 05) Mn 0 . 02 ) 10 (P0 4 ) 6 C 1 a <HfeflH-5 0 0 2 6 

A- A 'Sr^-rWfffiBl^fcSo @2 8l^ 8 ©#3te3M<&»3fe*^ I* 

/V^i-®-C*>So El 2 9 W\ *»K^5HJSM 2 8 ©&aQ058S5r 

t77^7 (C®) J;^5it2 0 1^MOVPE«^^tyM, 
2K*«r«KU** s fex 3£K2 o l ©iaS^ l 0 5 o t*T?±#$*, Si20i 
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a«2oit vxmm^mfttmtezmmm. ain, a i g a n s Ga n 

^AS^v^tLd^^ffi^-rs-^^r-fT, ^tf^/v (MgAl 2 0 4 <Di5 
jfc*&§W4X*u SiC (6H. 4KL 3C*£tf) x ZnS. ZnO. GaAs. 

s iRxfmtm^mfrkfe+mtirzmimmzLm, 

®2o 2 btezmkm*mfc*&&£i£t£®, mmm&mmti:£<Djjmz.£ 
&v<»-c\ o i©*ag£5 i o°c^-cr^ yr^^Tk^ 

^y77^M, TMG«feT, S^2 0 1 10 5 O'C^TJi 

MV\ 7V K-7G a Nf^ 2 ^ m©Igf^$t5, 
(nil) 

m^Xl 0 5 0°CT\ IHC<J!l^^fcTMG x 7^=7^, ^*B*^f^ 
iCS^fjtf^SrJBVV S i§r4. 5X1 0 18 /cm 3 K-7UcGaNJ;!J^5 
nif20 3£r, ni|tLTni«l2 1 1 a|»5ni|ny?^ hilt 
UT. J¥£ 3 /imt^^fS, 
GStt») 
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$^-Ci&S£8 0 0°CfclU-C> TMG N TM K T ^^^TSrfflV^^ K— 7" I 
n 0 . iGa 0 . 7 Nit»ft5#FlSr5 Oty^ hB-A©KJ?^§*5. 

^S^M It, ^^i¥ 3 5 0 Jrisf* V n— A©#m*^F-#Ffll3£«fc «5 feSIS 
14® 2 0 4«:j*££ii:5. 

Sfcfcl, TMG. TMA N T>-^e— 7\ Cp 2 Mg (i/^a^/^^yW^ 
«rfflV\ Mg£r5Xl 0 l Vcm 8 K-^lfcAl o . 3 Ga 0 . 7 N«t 
*)%:ZpW* J rVTmi&#>m2 0 5^ $U¥l OOt^x bn—A-CjEfcg^-S: 

(lei pii) 

j^V^T. TMG, T^t— 7\ Cp 2 Mg», pSWftSr K— ^UfcG 
aN,fc!)fc5&l pSJS2 0 ffllffO. l/»mt^t5, 

(i2pSf) 

fg2 pSfi L-C> ^®fcpilltt@2 1 0 ikJ&lfct 5 Piffle J'** M208 

zftm-tZo p«i3^^M2 0 8 w: % m^mjs 207 ©_t^ N m s & 1 

X 1 0 2 Vera 3 K-^UfcplGaNS:l 5 O^^* ha— J»<Dmmi?fi&k 
iS^Zo pM^^?? hM2 0 8tt, plfflti2 1 0^^5ltfe5©t, 
1X1 O 1 V'cm 8 £tJi©ift^y r«^^^«ti:^M* t'v\ 1X10 17 / 

m 2 0 8©*ffifcFfs©^^^4-?^fifeu. r 1 e (^stt-r^-^y^^^) is 
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piti2 10ilT, Ni, AuSrJlKlOMl/T, N i /Au J: «9 &5 p Hfl 

®i2 10«t5, £©p{l!|fi4&2 1 0f3\ Jg2p§/Ji, p<0Ol = :^ 

fhtcmm^. 2 1 0 a ft, * h ^©SBfe^ 2 0 9 ©i|ig£&J 5 m, * h 94 
Zfyt<DWm&2 1 0 a©ipg<H&3 jumiU * N ^©^ftgB 2 0 9 

mwm2 1 o&-$p*:tt?&&u pfla^y Ynmco±.\zt>tc^xm^x, mm. 

10£r— *5«rt»J*U pttl^y h«@2 1 0 b£r, pHay^^M208O 
»£i*"5o C£>££\ pW^y btft2 1 Ob^KtffcftSpftla^^ M2 

o s<D$mt&. T?mnM2 lot M20 8tn*—$ 

*-f fc* -> 3 y Y*—WW)m%<DT%\Z.ffrmiSfoX, p^y bm&2 10b© 

JGfcWC, nS!2 0 3^rKttl$*fc^ttl®2 0 3 afc. nflj«62 11aS:^ 
J^-T-So nll!l*@2 Hall T i % A 1 £3f Jl UTT^rSc 

ret?, nflWWffll aWtV nii2 0 SOBffiffi2 0 3 a ^ 
$i&-l3:fc;*— ^ t-$y^©pflJljfi2 10 % n<H!im@2 1 

m^X, _h|Epll!im®2 1 0. n{l!]«^2 1 1 art l&b< fifc£BB«S:Bfc< 

nil 2 0 3 ©^ttl® 2 0 3 a RZmmttiffi 2 0 3 a© 

ffifm&frbm&vtcv>wwm2 1 o N nwwm2 1 1 a©gw-s ^en^^v 
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So pflS^ymi2 10b, nffijA'y f^g2 1 1 bit y^ffiOt 
Ni N T i % Au*mmVX*:1n^tl : &jfctZ>o 
SK201 &##JbT, — 3Zl©«$^3 0 0 m mO«3temft5. 

mmm 2 8 ©is^itowis:* 5 
^5 





was 

If(mA) 


ma 

Vf(V) 


»»#«f ; 

Radiometric(mW) 


Photometric(lm) 


PeakCnm) 




20 


3.4 


6.2 


1.84 


464 














fell 

X 


y 


Tcp(K) 


Ra 


(Im/W) 




0.356 


0.368 


4690 


82.2 


27.1 



SfcSflEttx 3 6 0~4 3 0nm N 4 3 0~5 0 0nm, 500-730 nm^3§ 

h/VSr^bTV^o J; 5 ^6fjmr± % 3 9 0~4 
lOnm, 4 5 5~4 7 5nm. 5 5 0-60 0 nmMfc-^ftf 
ft*^ b/^^^-To 4 0 0 nmM©!l^ia ^MpjEStLfc^flctt. H 
Jfcfcll<DC a S i 2 0 2 N 2 : Euft m^L^MM^ C a 2 S i 5 N 8 : Eult 
itfo&»e>*fe3WWfcK^ (C a 0 . 93 , Eu 0 . os, Mn 0 . 02 ) 10 (P0 4 ) 6 C 

<H«!J2 9 : 3§%MW> 

mMM2 9<Dzmmmtz. mm%m\z&%ii*~-?&&&4 6 o nm©^w 
«rfflv>vte^^iiT*>5, i^»j2 9^^e^. Hi^-rflKtsr^ru 
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a nji <D*m&m 2 £ mn m&xf p m^mi^m 2 i^mm 3 a*Krt e> 

Wl 5tiotV>5 0 ¥#ftJf2te. t77^TSfelJ:tn + GaN:Si, 
n-AlGaN:Si N n-GaN, GalnN QWs, p — G a N * Mg > 
p —A 1 G a N : Mg N p -G a N : M g OffitCflM £*l/TJfc5. ^n + Ga 
N : S i MO— ^te^y^yZtlT nWMM&J&J&£*lX^Z> 0 Ip-Ga 
N : MgJf_LKlW: % pmnm&1&f&£tlX\t*Z> 0 !J - K7 V-A 1 3 !1 tA 1 ? 

4 ^m^H-Sfc&tfv^T^ Kitt. N i y *&M-To =*— ^f^tt l 

mmm2 9<Dmymm^m>m*mirb, mt4 6 o nmKmytt°— 

2 9 ©»i©f3fc#: 1 1 ^usm i (om.mmik% 

Wb, Ca S r S i 5 N 8 : EuX^$tl5i«Mi> £^Lfc3bfe# 

m^m^%w-<om^b, mk^ftfa^fefrhm&b<D%*m-tz> 0 
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So 

mm 3 o am^mm^^tm 3 0 K^xmrnm 2 8 ©aKteswuBrt** 
mmm 3 0 <D&ytmwfo. M&m 2 8 <D&jtmm<D^— ^ k*w 1 5 <&*® 

i&ytfci iftmrtbtix^z>i)K mmm 3 0 ©^ift-ii, ^t^i6©^ 
^^16^, &bte&fttt&?mmm&m\z.%B-\z.4mtsi£x^z>o - 
/i 6offl«i<D^KiTOJ: utfi, ^tf^mm, ^-vrmm. vy 
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6fc^***^3fcfrttx Ca 2 S i 5 N 8 : Eu©t«^h 
(Ca 0 . 95l Eu 0 . 0S ) io (P0 4 ) 6 C 1 2 SHfcffl-f-S. 

6) 

C I EfiSi^S, H3 5li, ms 4 LfcC I E&gtmX'&2> 0 0 3 6 

tt. Sfc&fltffe^teffcSrE x = 4 0 0 n mtlfli Ufc £ # <om%*^? hAs&^t 
mX>h&o 0 3 7 {4, it«*MEx = 4 6 OnmX-mf&\sith%(D&yb 

5„ El 4 0 Ate. IHWII 3 6 ©^libif^^ 10 0 Of&TiiBLfc S EM 

04OBH HJSM3 6 ©^M^3£3fc#3r 5 
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o o omx*mB^tisEM^nx*&z 0 eu o c» % mmm3 6 <Dm.mtm^% 

0 0 0 O^^UfcSEM^T'feSo 

^6 





E x = 4 0 0 nm 




Eu© 


















y 


Y (%) 


3«E (%) 


Q (%) 




0. 01 


0. 333 


0. 614 


81.0 


81.7 


81.0 




0. 015 


0. 340 


0. 612 


87.2 


87.8 


87.3 




0. 02 


0. 341 


0.612 


95.1 


95.5 


94.9 


HMU34 


0. 025 


0. 345 


0. 609 


97.3 


97.5 


96.9 


mmM35 


0. 03 


0.349 


0. 608 


97.7 


98. 1 


97.9 


mmwm 


0. 035 


0. 356 


0. 604 


100.0 


100.0 


100.0 




0.04 


0. 356 


0.604 


97.9 


98.4 


98.5 




0. 045 


0. 363 


0. 600 


97.4 


97.7 


97.9 




0. 05 


0. 367 


0. 598 


95.4 


95.8 


96.2 




0. 07 


0. 378 


0. 590 


89.0 


90.1 


91.2 




0. 08 


0. 387 


0. 584 


89.6 


91.1 


92.4 




0. 1 


0. 394 


0. 579 


87.3 


89.5 


91.4 




0. 12 


0.405 


0. 571 


85.5 


88.1 


90.4 


mmM44: 


0. 14 


0. 416 


0. 562 


84.8 


88.8 


91.5 




0. 18 


0.422 


0. 558 


84.8 


89.5 


92.4 




0. 18 


0.425 


0. 556 


79.9 


84.3 


87.0 




0.2 


0. 430 


0. 552 


72.5 


76.5 


79.5 


H3fe#l48 


0. 22 


0. 438 


0. 546 


71.7 


76.3 


79.5 




0. 24 


0.442 


0. 543 


68.8 


73.7 


77.0 




0. 26 


0.446 


0. 539 


61.1 


66.2 


69.2 


HJ&#|51 


0. 28 


0. 450 


0. 536 


57.7 


62.9 


66. 1 




0. 3 


0.449 


0. 537 


48.3 


52.9 


55.4 




0.4 


0.462 


0. 526 


38.6 


43.4 


45.9 


mmm54 


0.5 


0. 471 


0.519 


31.0 


35.7 


38.0 




0.6 


0. 476 


0.514 


23.0 


26.9 


28.7 


iOfe0tj56 


0.7 


0. 482 


0. 508 


16.6 


20.2 


21.8 
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E x = 4 6 0 nm 




Eu<D 


"fellx 




Y (%) 


3&*E (%) 


Q (%) 


HJ£0!I31 


0. 01 


0.334 


0. 623 


59.6 


57.4 


55.0 




0. 015 


0.339 


0. 620 


67.0 


64.6 


62.2 




0. 02 


0. 340 


0. 621 


81.5 


78.0 


75.0 




0. 025 


0. 343 


0. 618 


83.2 


79.8 


77.0 


HWJ35 


0. 03 


0. 347 


0. 616 


84.3 


81.0 


78. 1 


mmmz6 


0. 035 


0. 352 


0. 614 


94. 1 


89.8 


86.7 




0. 04 


0. 354 


0. 612 


91.2 


87.4 


84.5 




0. 045 


0. 358 


0. 610 


96.3 


92.2 


89.2 




0. 05 


0. 363 


0. 607 


96.6 


92.7 


89.9 




0. 07 


0. 375 


0. 597 


97. 1 


94.0 


92.0 




0. 08 


0. 380 


0. 593 


97.7 


95. 0 


93.0 


mMmz 


0. 1 


0. 390 


0. 586 


97.4 


95.4 


94.2 


mMmz 


0. 12 


0.400 


0. 578 


100.0 


98.5 


97.9 




0. 14 


0.408 


0. 571 


99.6 


99.1 


98.7 


HJfe0!l45 


0. 18 


0. 414 


0. 566 


99.4 


100.0 


.100. 0 




0. 18 


0. 417 


0. 564 


95.2 


95.9 


96.0 


HJSM47 


0.2 


0. 424 


0. 559 


89.3 


90.2 


90.8 


H*£#|48 


0. 22 


0. 430 


0. 555 


91.5 


93.4 


94.2 


IH«!|49 


0. 24 


0. 434 


0. 551 


87.0 


89.1 


90. 1 


HJ&#i|50 


0. 26 


0.438 


0. 547 


78.2 


81.0 


82. 1 


mmmsi 


0. 28 


0. 441 


0. 545 


73.9 


77.0 


78.3 


Hife^!l52 


0.3 


0. 441 


0. 545 


61.4 


63.6 


64.6 


HJS^!l53 


0.4 


0. 453 


0. 535 


53.3 


56.3 


57.7 


JU£#J54 


0.5 


0. 460 


-0.529 


43.7 


46.9 


48. 4 


Hi£0!l55 


0.6 


0.466 


0. 524 


33.6 


36.6 


37.8 


HJSM56 


0.7 


0.471 


0.518 


23.4 


26.5 


27.6 



MMM 3 1 5 6 tt % SiSi 2 0 2 N 2 :Eutfc5, 4 0 0 nmi5^Ib 

mm 3iM5 6 &nm ufc t §\ mym&vM hm^mmm 4 3 zmmiz lt> 
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JW»Wu Sr 3 N 2> Si 3 N 4 , Si0 2 . E u 2 O 3 £M£ffi bfc e ^JPS 
Zrtl^fr 0 . 1^3. 0 m mlc$fr# Ufc §£WJ 3lM56f^ 

0f3£©afc*i *S J; 5 i-#*£*Tofc 0 S r <£>— SPtt. E WT*W&£tlZ>tz.#>, 
mmmik%Wtti. -I^Sr (1 _ x) Eu x S i 2 0 2 N 2 (0<X<1) T*^£ 

. J:SEf8fc*£rMtLfcSK »fi©Sr 3 N 2 , S i 3 N 4 , Si0 2 . Eu 2 

^»J3 51C*3V>T, m&<DlBi&)£& (*r/Wfc) Sr 3 N 2 :Si 3 N 4 :- 
S i 0 2 : Eu 2 0 3 ^s r : S i : O : Eu = 0. 9 7:2:2:0. 0 3T'fc 
So ^(D^Jfc^ftSJ;?^ Sr 3 N 2 . S i 3 N 4 , Si0 2 , Eu 2 0 3 3r 

m&&ftot£o MMM 3 1 5 6 r±. BTt©^^itl-^5i 5 fc. S 
r (i-x) E u x S i 2 0 2 

_btBfc^*r?ft£*U T^=T#H^^-C^ Ift*l?iTOtgAt, m 
5 0 0°C1?^5^. mtiZ&ftifro 

|BHE^tt:36>fe<oaiM^ttU Sr (1 _ x) Eu x S i 2 0 2 N 2 (0<X<1) T?*> 

So 

15. 3M°/ck NiUO. llt%t*tltV^ 0 OfcNOttJfctt. 0:N 
= 1:0. 6 6T'feSo 

SB: 1 — 5 m m-Cfcofco 
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^ 2 9 0 nmd>£>4 9 0 nm~?%&<m&&tlZ>o 

E x = 4 0 0 n mt'WJ 3 1 7bm 5 6 om^^^^^^JSl® bfc 0 
3 1 <«^b$7&}fc#te N -fei^x = 0. 3 3 3, fi|@y = 0. 61. 4 (D^Wc^m 

m^yt^^-r^o ^3 6ott«t3fefrft, -&^x=o. 356, 

M3 6(D^ir^ N ^MMtlK^ofc £bl-EuO@H^tt£ii J $ > L-C^ 

< i . \zLm*$hmm < * <? s n«<i 3 6©fc#t, a^s^s^ < & 

H»!J3 175M4 7f3\ Iv^fftMilv^iW^boo, WxM<D& 
E x = 4 6 0 n m-CHJfi^ 3 1 TirM 5 6 ©fife&f toft^3te#«r®je Lfc 0 E x = 

^^rfirofco *<Dmm. mmms KDmmtmmt/tmt, #ju=o. -334. 

£,||y = 0 . 6 2 3 <DH»fe^^|S3te*feSr^r-t-5. fe^tl^^T, Eu© 
HJ6fl|4 3 ©SH&fbt&^tefrW:. -feflx = 0. 4 0 0, -fepy = 0 . 5 7 8 (DM 

(Dm&ik*n*? UTvn < i: , ft* fc*?-SfM*#Il5 ^Jfe^J 45<Dif^ 

&its mm a ubms 6©i»t^oiiS!ittii, m&x&m-eib^ 
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F. S. S. S. No. (Fisher Sub Sieve Sizer s No. ) £ 5 ^u^iii&fc 
<fc 5ffi-efc 5, 3 1 7Sm 5 6 (OUm^mt. 10 0t©^, 8 5 %gJL_h 

mMM5 0) . 

m 7 n immz.&&mwkm^%w-<nnmm 57M70 <D#tt&^-r 0 

tC I E&S0T*fc?)o 14 411 El 4 3 UfcC I E#,SI2lT?fc5o 0 4 

5 il M^WMftft^E x = 4 0 0 nmt« Ufc t ^^mit*^? Y;v%tf 

-rmx*&z> 0 04 6it m&ikyo&ytfc* e x = 4 6 0 n mxrnM ufc £ # 
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m7 



E x = 4 0 0 nm 





Eu<D 

ta^-itx 


(nm) 


-feUx 




mmm 5 i 


0.01 


5 5 8 


0.442 


0. 5 4 9 


mmm 5 8 


0. 02 


5 5 9 


0.428 


0. 5 4 6 


HJfeM 5 9 


0.0 3 


5 5 9 


0. 4 3 3 


0. 5 4 3 


mmm e o 


LO. 0 6 


5 6 5 


0. 4 4 4 


0. 5 3 6 


mmm 6 1 


0.0 9 


5 6 6 


0. 4 5 1 


0. 5 3 0 


mmm 6 2 


0.12 


5 6 4 


0. 4 5 6 


0. 5 2 6 


mmme 3 


0.15 


5 6 6 


0. 4 6 0 


0. 5 2 4 


6 4 


0. 2 


5 6 7 


0. 4 6 4 


0. 5 2 2 


mmme 5 


0. 3 


5 6 7 


0.473 


0. 5 16 


^»J6 6 


0. 4 


5 7 0 


0.485 


0. 5 0 6 


|£&g#!) 6 7 


0. 5 


5 8 0 


0.499 


0. 4 9 4 


HJSM 6 8 


0. 6 


5 7 2 


0. 5 0 2 


0. 4 9 2 


mmm 6 9 


0. 7 


5 7 4 


0. 5 0 0 


0. 4 9 4 


7 0 


0. 8 


5 7 2 


0. 4 9 7 


0. 4 9 6 





ia-8-jfcx 




Y (%) 


(%) 


Q (%) 1 


mmm 5 7 


0.01 


99. 3 


99.4 


9 8. 7 


9 8. 5 


mmm 5 8 


0. 02 


100. 0 


100.0 


10 0. 0 


10 0. 0 


mmm 5 9 


0.0 3 


94. 3 


94.1 


9 4.6 


9 5. 0 


mmm 6 0 


0. 0 6 


7 6. 8 


7 6. 5 


7 8. 7 


7 9. 6 


mmm 6 1 


0.0 9 


7 0.0 


6 9. 5 


7 2.7 


74. 1 


mmm e 2 


0.12 


7 3.1 


7 2. 7 


7 7.2 


7 8. 8 


mmm 6 3 


0. 1 5 


7 4, 0 


7 2. 9 


7 7. 2 - 


7 9. 0 " 


mmm 6 4 


0. 2 


7 9. 2 


7 7. 1 


8 1.7 


8 3. 7 


mmm 6 5 


0. 3 


8 0.2 


7 6. 6 


8 2. 0 


8 4. 3 


mmm 6 6 


0. 4 


7 1. 3 


6 7.8 


7 6. 0 


7 9. 0 


mmm 6 7 


0. 5 


6 9.4 


6 5.4 


7 6. 2 


7 9. 9 


mmm 6 8 


0. 6 


4 8.7 


4 5. 1 


5 1. 7 


5 3. 9 


mmm 6 9 


0. 7 


4 9.4 


4 5.8 


5 1.9 


54. 1 


mmm 7 0 


0. 8 


2 8. 7 


2 6. 9 


3 0. 2 


3 1.4 



mmrns 771^7 orau casi 2 o 2 n 2 = EvLX-mzti&mMikm&ytfcx* 
fcs, 40 0 nm7&m<DMmytm&m^xmnm5 77^7 o^mttu^t^, 

UMI^ftW^ cc^/v^-^j]^ A^mt. : t<nftMm.X*7Flr 0 4 6 0 n 
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JBCftWu Ca 3 N 2N S i 3 N 4 , Si0 2N E u 2 0 3 £H£/f3 Lfc:„ Cttfe^JDR 

n&mmmz i tmm^wm^m^m^xmmms 7 7bm7o<Dmm&o&ytt* 

B^fc4^ft#<&S»ttJifeW:, Ca (I _ X) Eu x S i 2 0 2 N 2 (0<X<1) T? 
Ca©- flSti, EuT?g&&*VCV>5 0 ^^*5tt6Eu©ia^Jtf*. Eu 

isK&tii 5 8 <Dmmb%)$k%ifc<z> otNt (oma.% *mfe-r z> t N to^ 

19. 511%, NdU7. 5fi*°/o^-£*vrWc 0 OiN(Dlltt:», 0:N 
= 1:0. 9 0-efe5o 

2 9 0 nm^P) 5 2 0 nmt^<li$Jl5 0 
E x = 4 0 0 n mXmmm 5 7 7 0 ©Slittt3fe^5rli Lfc 0 l£6£M 
5 8©^i|!lMli, ^x = 0. 428, fefy = 0. 5 4 6©fiHfei 

«^»3fcfeSr^rt-5. ^»J5 7 (owtrnmikKm*. feix = o. 422, ^ 

f y = 0 . 5 4 9 (DHj^efS^^B^-fe^rW-rS, feMEiltC*5V^-C N E u (DWL 

E x = 4 6 0 n mXMMm 5 7 7 0 ©BfcSffcfc^ftffc&iaiiB Lfc 0 E x = 

jgtr^TofCo ^»S6 5<D^^I«3fe#te> felx = 0. 4 6 4. 

£J3y = 0. 5 2 4©ffeW^M^tf5, £J^^-#5V^T, Eu©E 
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6 9», M^mytmmRxm^M^m^mw^o. mm<D&m&&'r%%m 

(^WJ7 175M7 8) 
*8 tt % «i(c#5tift|jf)fe#:O^J 71M78 ©4«44r^. 

&%\?~??^<Dmk*7FtWZ%>Z>o mmtmn, 400nmM60 nmiE 

5 0 H5 1tt, m^b^m^ ; lrEx = 4 0 0 nmtiiLfc^©»^ 
h/lx^i-|g-Cfe-5 0 0 5 2 Wc N Mfe&fc4fegbte#*E x = 4 6 0 nrntSillfc 

*8 



E x = 4 0 0 nm 





EuO 
IB^Jfcx 


(nm) 


■fellS x 


fefHy 




mm 7 1 


0.0 1 


4 9 5 


0.090 


0.458 


10 0. 3 


mmm 7 2 


0.0 2 


4 9 6 


0.101 


0. 4 8 5 


10 0. 0 


7 3 


0. 0 3 


4 9 7 


0. 116 


0. 5 0 7 


9 0. 1 


mmm 1 4 


0. 0 4 


4 9 8 


0. 113 


0. 5 0 4 


8 9. 2 


inm^i 7 5 


0. 0 5 


4 9 9 


0. 13 2 


0. 5 2 1 


8 3.6 


6 


0. 1 


4 9 8 


0. 2 4 7 


0.477 


2 2.5 


7 7 


0. 15 


5 18 


0. 2 8 9 


0. 5 5 6 


8. 4 


7 8 


0. 2 


5 3 1 


0. 3 17 


0. 5 9 9 


5. 7 
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Eu© 


*Efe \|/ vfaat rfjr 








ScpK x 






Q (%) 


ws&m 7 i 


0 . O 1 


9 0. 8 


y o . o 


9 6. 0 


^jBSwl 7 2 


0 . 0 2 


10 0. 0 


10 0. 0 


10 0. 0 


^MWJ 7 3 


0 . 0 3 


10 2. 3 


9b, 0 


9 6. 5 


HftW7 4 


0. 0 4 


9 5.7 


9 2.1 


9 2.6 


HWtf 7 5 


0. 0 5 


10 2. 9 


9 2. 9 


9 4.1 


MMM 7 6 


0. 1 


5 4.4 


4 2.3 


4 5. 0 


H%09 7 7 


0.15 


4 0.3 


2 3. 7 


2 5. 5 


H«17 8 


0. 2 


2 7.7 


14. 2 


15.3 
















E x = 4 6 0 nm 






EuO 












(nm) 






^JEwl 7 1 


0.0 1 


4 9 5 


9 5.2 




^M#!J 7 2 


0 . 0 2 


4 9 6 


10 0. 0 




^M1?!l 7 o 


U . U o 


4 9 8 


9 4.2 




mmm 1 4 


0. 0 4 


4 9 8 


9 6. 7 




H WJ 7 5 


0. 0 5 


4 9 9 


9 3. 3 




MMM 7 6 


0. 1 


5 0 0 


2 8. 2 




7 


0. 15 


5 0 4 


9. 1 




HJ60H7 8 


0. 2 


5 3 6 


4. 0 





$mm7 171^7 B a S i 2 0 2 N 2 : EuT'fcSo 4 0 0 nmSa^Mj 

-0*1% 4 6 0 n m3e#©j6&fift*«r ffl V >T mm 7 1 #S 7 8 SrJTO Lfc t % , 
JBSWf*^ Ba 3 N 2 . Si 3 N 4 , Si0 2 . Eu 2 0 3 ^ffibfc 0 rtL£>tf>M 

nzmmm sit mm^m^m^m^xmmm 7 1M7 8 ©tiW3feft 

^^b^ft#WSi&&&/&te: N Ba (1 _ x) Eu x S i 2 0 2 N 2 (0<X<1) T* 
fcSo Ba©- gflte. EuT'@gl£tL-CV^o ^fc&tt 5 E u <£>ga£-Jfcte. Eu 

» 7 2 (vnmmmft&o otxt zmm-tz t , o as 

11. 3fift%. N^IO. 6fii%^-*fU-CV^c e OtNOUlt^ Q:N 
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= 1:0. 9 4T?&Zo 

I, 2 90 nm^M 8 0 n m J; X) Si&SfC^ ;£ T5£ < m&£foZ>o 

Ex = 4 0 0 n mt»l 7 1M7 8 ©fiftftf^^rM Lfc 0 ll»J 
7 2(Dmmt^ytmt, felx = 0. 10 1, £,f|y = 0. 4 8 5©ife|^ 

\z.myt&*^-f%o mnw7 5(DWtm\$fc i $k%mz, feix = o. 132, &m 
y = o. 5 2 1 <DM&mmz.mft'&*mirz>o &mmm^&^x, e u <D@a-a-tt 

2©it^finv\ mmm7 ub^.7 m^^m^xj^m^m 

E x = 4 6 0 n inX-mMM 71M78 ©i»fb«^ft#«:fibjB Lfc„ E x = 
4 6 0 nmtt > W&^ytm^-X J; < ffifr;fr5ifc*(#T?a>5fc«\ Rjftft«-Cja 

fco H»J 7 1 7 8 (DBM^mts 10 0 <Z) t # > 9 0 5„ 2 

0 0°C<Db%, 6 5%J£Lh-T?Jfcofc 0 

<mmm7 9> 

M 5 5 tt % 7 9 ©i»ftti&tbte#* E x = 4 0 0 n mXM& Vfcb%(D 

ww«r^*rBi-e*>5„ @ 5 6 h»j 7 9 ©tmt^^E x 
= 4 6 0 nm-es&^ufc^ %<D&yt*^<? h/^TFTmxtb&o m 5 7 te, Hffi 
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(DW&MWbfkftfc&l O O Of&^LfcSEM^ET?fc5, @5 9BH ^JS 
W 7 9 ©BfcM#&3bteft:«r 1 0 0 0 OfTe&f^UfcS EM^&5, 
HffiM7 9(t C a S i 2 O z N 2 : EuffcS, 

£i\ HSCTSJ-tt. Ca 3 N 2 , Si 3 N 4 , Si0 2 , Eu,O s ^Lfc ( M 
**«r. *tb^O. 1-3. O/tml^Ufc. f&ML HJfe^J7 9tt, TIB<7> 

C a 3 N 2 : 6. 0 1 g 
S i 3 N 4 : 5. 9 9 g 
S i 0 2 : 7. 3 6 g 
E u 2 0 3 : 0. 6 6 g 

_hlBi£*3r3»Lfc^ N 3 1 5 6 fPH3fc©i«£#lfct£ i t> . 

^Tofc„ HJS^J7 9<DRu(Dm&ik&, 0. 4 3 mo 1 %X*h% 0 

$mM7 9^C*3V^T. MO^ifc^ te, C a 3 N 2 : S i 3 N 4 : 

S i 0 2 : Eu 2 0 3 = 1 : 1 . 0 5:3. 0 2:0. 04 6tfeSo 

tt&jftttU Ca S i 2 0 2 N 2 : EutfeS, 

Hlfeftl 7 9 oKKMbl^Oi N t <DMM%^m^rr 5 t , ^4*f»fc.O# 
1 8. 811% N;&$1 7. lM*%^tbTV^ 0 O^NOMrJfciS, O : N 
= 1:0. 9 4T?£>5 0 

E x = 4 0 0 n mX-mmm 7 9 ©BteS^^frSrJSb© bfc D HJSM 7 9 tf>^ 
SfM&Sfcfefrtt, felx = 0. 434,617 = 0. 543 © JtlSteWfcS&ate 
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^JSfj79©CaSi 2 0 2 N 2 :Eui, Ca 2 Si 5 N 8 :Eu^ (Ca 0 . 93 , 
Eu 0 . os, Mn 0 . 02 ) io (P0 4 ) ,C 1 2 %ftffit5, 8 0 <Z>3§3fc^ 

^if 1 ©Mii^tfe$0 ( J I S Z 8 1 1 0) T'feSo 

hjs^j 8 o (oftftmwx^ mm 2 8 om%mw\^m i^tc^m^ t mm 
mmm 8 0 ©si^g 1 <DS$®.*m 9 K^f. 



S9 





!K5fD 

If(mA) 


Vf (V) 


Radiometric (mW) 


Photometric (lm) 


Peak (nm) 




20 


3.4 


6.2 


1.84 


464 
















X 


-fern 

y 


Tcp(K) 


Ra 


(lm/ff) 






0. 356 


0. 368 


4690 


82.2 


27.1 







J6M8 0©^3fcS*ttx 3 6 0~4 3 0nm, 4 3 0~5 0 0nm > 5 0 0~7 

3 9 0~4 10nm N 4 55-47 5nm, 5 5 0~6 0 0nmfc«^$ 
SdSfcSI&Ste;*^ h/v^i~o 4 0 o nmS&j&oSSSfeiif-^iziJ; yMfe&titcm: 
ftftti* $3tim7 9©CaS i 2 0 2 N 2 : Euttifell*^ C a 2 S i 5 N 
8 : EuttHfea»fe*65fcfH*$fc:* (Ca 0 . 93. Eu 0 . 05 , Mn 0 . 02 ) 10 (P 

o 4 ) 6 ci 2 (mitfMi®c, ^tb^ti^3fet°-^^ft^i-So rtb 

<^»J8 1 :363fc»«> 
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Srfflv^&^»3teSSfcB8-t-Si><D-efc»j N HJ6^2 9©»3^fll (Blot 
3D fcl^T, H»!l3 CaSrSi 5 N 8 :EuT'* 

m&-rz>zLb&x*%% 0 

i"^t>. H»J8 2©3S3fc^SKl*5VNT, 6^i> Ca 2 S i 5 

N 8 :Eu««*i:, (Ca 0 . 95 , Eu 0 .oJ 10 (POj 6 C1 2 © 

myttet&Wffi&ftx&y. -*rvishv — ki 3 a^^^^^i 1 b 
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(mnrns 3~8 7) 

@6 3ii mmm s 3 ibm s 7 (ommtmitytw^E x = 4 0 0 n mx-sb® u 

0 6 5 54. Hifj8 3 7&M8 7 0W&.ttAfa&ft&<Dffil&X*Z? h^^-TmXh 

5 0 H6 6tt, mmm 8 3 75s 8 7©»^b«»m3tefr©sit^^^ w^^-th 

X&>3 0 @6 7(t H^J8 3©ig^H^3fe^Srlij^bfcSEM^-eS)^„ 
1367AM 1 0 0 0{gX^Lfc%£>Xfc<9. HI 6 7 Bit 5 0 0 Of 

TV^So HJSM8 3H Ba 0 . 97 Eu 0 . 03 Si 2 O 2 N 2 -eS)5, SSJfcM 8 4 
B a o. 9 5 Eu 0 . 05 S i 2 0 2 N 2 Xfc£ 0 M MM 8 5 {4 N B a 0 . 90 Eu 0 . i 0 S i 
2 0 2 N 2 X&5 0 M^l8 6lt Ba 0 . 8S Eu 0 . 16 Si 2 0 2 N 2 t^o MM 
M8 7tt, B a o. 8oEu 0 . 20 S i 2 0 2 N 2 T?fc6o 

£i\ JM-EU Ba 3 N 2 . Si 3 N 4 , Si0 2> Eu 2 O 3 %^Ufc 0 ^EDR 
Ztl^tlO. 1 ~ 3 . 0 mfC^Ufc, HJfe#| 8 3 J4 N JilffiSl. 

/WfcH Ba :Eu=0. 97:0. 0 3Xfe5o 
B a 3 N 2 : 5. 6 0 g 
S i 3 N 4 : 1 • 8 8 g 
S i0 2 : 2. 3 1 g 
Eu 2 0 3 : 0. 2 1 g 
±mWcM^WAVti^ Ba 3 N 2 , S i 3 N 4 , Si0 2N Eu 2 0 3 t m~ 

±.m*&m?£m&^ t^-t^hm^x. mk*?mi$mz.$zAis, mi 
5 o ox;-?%)5mm, mj&&ftot£ 0 
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^«a^f^ BaS i 2 O a N 2 : Eu-e*>So 

mmm 8 3 (Dmmtvo&yttiw otNt ©m*% *mj£T z t , m o ■& 

12. 1 M%, Nd* 8 . 9 a*%•g•*^^■CV^*:. O t N<DM&tkl±, O : N = 
1:0.7 4-Ch% 0 

B a ^LTEu2>^-/Wfcte\ Ba:Eu = 0. 95:0. 0 5t*^5 o 
B a 3 N 2 : 5. 4 8 g 
S i 3 N 4 : 1. 9 1 g 
S i 0 2 : 2. 2 8 g 
Eu 2 O a : 0. 3 5 g 

B a ^UEuO*;VJt(i, B a : Eu = 0. 90:0. 
B a 3 N 2 : 5. 1 8 g 
S i 3N4 : 1. 9 7 g 
S i 0 2 : 2. 1 8 g 
Eu 2 0 3 : 0. 6 9 g 

£-e % B a t^LTE uCD^esUik}^ Ba :Eu = 0. 85:0. 1 5tfc§, 
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B a 3 N 2 : 4. 8 7 g 
S i 3 N 4 : 2. 0 3 g 
S i O z : 2. 0 9 g 
E u 2 0 3 : 1 . 0 3 g 

mnms7\-i, vu<Dm&i£&mk£^tz-h(OT*$>z> 0 Ba©— u^eu^ 
mhtcmmmmtft-efoZo Mfa<m^tcBM&, risers, nmvtc 0 ^ 

^-C, BalcMLTEu©^« Ba:Eu=0. 80:0. 2 0ffc5 o 
B a 3 N 2 : 4. 5 7 g 
S i 3 N 4 : 2. 1 0 g 
S i 0 2 : 1 . 9 9 g 
Eu 2 0 3 : 1. 3 7 g 

Jl&gtex ISIS 1 — 5 ju m^feofdo 

tlO tt, H»J 8 3 7!^ 8 7 ©16&flrffo3feteflc«rE x = 4 0 0 n mt«$ 

&i o 



















(mol) 


x 


. y 


._ (%) 


. _(%) _. 


(nm) 


HWd8 3 


0. 03 


0. 106 


0. 471 


100.0 


100.0 


496 


8 4 


0.05 


0. 121 


0.481 


85.5 


83. 9 


498 


HJfe#J 8 5 


0. 10 


0. 247 


0.477 


45.2 


40.1 


500 


HJSM 8 6 


0. 15 


0. 289 


0. 556 


33.4 


22.8 


504 




0. 20 


0.317 


0. 599 


23.0 


13.7 


536 



375M8 6fi N 3 5 0nmfi§J:n3 70nmH470nm© 
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ffV\ M^©IS3fc«tSSr^ri-S 0 HJfeM8 3©BaS i 2 0 2 N 2 : Eute. 4 7 
0 nm~5 3 0 nml«k a -^SS^t5o (Ca 0 . 9 3, Eu„. 05 , Mn 
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R2 
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R5 
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R8 


R9 


R10 
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(Ra) 3*88. 1 b. fil«)T^t?feofCo w)ft<J; 19 SI-fe143& s Qfe#$tt"CV^5 0 
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i . 9 -cfe 5 (d inn u 8 8 Km % &{&m%Mmz* ^mm^wmwc 
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84.5 


93.9 
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86.5 
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R9 
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R15 




58.3 


-1.9 


71.8 


52.2 


41.9 


79.8 


96.4 


70.1 
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70.7 
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92.4 
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81.5 


94.1 
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89.2 
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m 8 9 RTfi 9 0 6fe*3S3te^1ttt, #^fefHBfi!& (R 9 ) 3* 7 0 . 7 £ 
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#£*WafeStfr5. fi-fet-^i-5IS&M9 1 ^3fe^g«r^-T5 

9 1 ©»3fc3£«fcJBV>53btefl: 1 1 fit, H»d 8 3 
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IfCmA) 
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R5 


R6 
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^•fo IfefifeOTS lt#§fiM^iff^ ¥*$*&fMm (Ra) ^9 2. 
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»j9 2©^gfii N m%m=F i o <d%<o— ms&j&'tZo £fc, $b#5* 

'©»3tS£SS:*rt-5 0 iti?j©?§)fc^l oa>fe©iHytefc. Sbfeffcl 1*>S>© 
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R9 
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.37. ttiiastj^M^x ^jtm^-zfo £ -r sw^o^ia 3 3 ~ 3 
3 8 . tmmytm^^tftm^ 1 n *^&mm*mw*^z> ^ t 

3 9. tm^yti^t b-C, tff|B^^^#:«t#}CffiV>6>tt502^>^#: 
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^ Wv£^TUTV^;i £&#$c£1-5f»3fc©&H3 3~3 8 <D 5 *>ov^ ^ 

4 o . wmn 2 ©^3tefrr±^ < £ % 1 si±<D$&yt tr— 

42. buib^^s« % masijB3teaR©^rt-s»3feif— swbm 

ffl4 2fcfBg£0>3£^g„ 

4 4. «MB3&3feS«W: % 4>&< 4 3 0~5 0 0 nm N 5 0 0-7 3 On 

m^LlEUi©^^— *&&k&1b*1k!)t*'<9 Wl^3rr5iit:!fc<Z>S&ffl 3 9~4 

3 © 5 t»Wvf tt^l"-o^fB^^^@ 0 

4 5 . TKrSBB^-fb^3fc#:*SB atSii 

f&lE^^fc^gf*, 3 6 0~4 8 5nm, 4 8 5~5 4 8nm, 5 4 8~730 

$m 31~35©5 fc^vvf-jh,** 1 oK:lB*fc0>3&3fc261l. 

4 6 . wmmmimmiftms Baisii srg-^. 

SulB^3fc^fif*. 3 6 0~485nm, 485~584n mfd 1 £Lktf>3§;ft h° 
—^ftSdSfe5^3te^^^ ^Sr=rt-5f»3fc<£>$Bffl 3 1 — 3 5 <£> 5 *><PVvf*ia> 
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tmmytmwn. wtm&mm. (r«) &8o&±T*bzzb&tmft& 

fflfcfcol&ffl 31~35©5 t>©wf M* 1 o(c|B^©^3te^*o 
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ffilEW<Dm$.<»mW [2004^3^3 1 B (3 I . 03. 04) fill 
o <7Ji) ] 



48. GUH) Be.Mg. Ca, Sr. Ba. Z n36*e>*5»*>b3»«HS 
4>&< ^t>lS^_bt?fe50I I^TC^t, C, Si % Ge. Sn % Ti, Z r, 

h f frbt£5mfrt>mtf%i5'j>te< t binu-tx-&%m i v^^t, pas^i 

4 9. (iiiP) Be, Mg, Ca s Sr. Ba, Z n^€>ftS**>6»a»f jxS 
^<i:tlSW±TJ>5ll C Si. Ge, Sn, T i, Zr, 

ii f 35>f>^5^b^H5^^< k h msk-tx'ib&m i v^Tcmt. mz&M 

5 0. (ma) fulEfll IJ^TC^tt, Ca. Sr. Ba, Zni^fe5^& 

1 V^5c^f±s C, Si, Ge. Sn, Ti, Zr s Hf^^Sf^ 

si. _(jgftx M^jasmR^#*«v Miam 1 1 ^im^ur. ^/wt 

T*. t&ia^I I ^55^ : HtrfBR = 1 : 0. 005M1 : 0. 1 5T*foZ>Z.k$: 

#m t -tz>m&<?mm 4 s xt± 4 9 \^mom^^m^ 0 

5 2 . (mm) msmmfcmmtmz, mmizo tut mo twm<D 

®4 83z:»4 9 fcfB&©il£<ffc^abfc<$: 0 

5 3 . Gi#p) — ^:^:l x m y o z n ( (2/3) x+ (4/3) y _ (2/3> z) : r 

(Lte. Be. Mg. Ca, Sr. Ba, Znfrh%:5Mfr!bmt5tl<?>&t£<k 
^lflfcBAJi-CSbS^I I^7G^-efe§ 0 Mf*. C, Si, Ge. Sn. T i, Z 
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TfcSo 0. 5<X<1. 5, 1. 5<Y<2. 5 X 1. 5<Z<2. 5"C& 

5 4 . GliAn) — fl8^L x M Y Q T O z N < (2 /3> x+ (4/3) y+t- (2/3) z> : R 
(Ui, Be, Mg, Ca, Sr, Ba, Z n^fc^5p3&>b^fftL-5^^ < t 
•bim&s±X'&5$&l im5tmT*hZ> 0 M{3, C, Si, Ge, Sn, Ti, Z 
r, Hf a^ftS^£51fcm54>&< t%lSW±t$)^I V^TC^fcSo 
Qf£, B, Al, Ga, I n*»6><c5#3&»fe»ri*ta^*< fc t> l«£Ut-e*>3 

±«^3W»&fc«IBg*tT?*>5. 0. 5<X<1. 5, 1. 5<Y<2. 5, 0 
<T<0. 5, 1. 5<Z<2. 5^?fe5„ ) •VmZihZ&m.ikto&Xifc, 
5 5. GBAO jiiffELJi, Ca, Sr. Ba, Z nd>e>^SS^^bS^5 B 
a &!&mt1-2>'P*£< t lTOU:-eS>3& I I Sot*"?* ■? , 
Mtt. C, Sis Ge, Sn, Ti, Zr, H f frb&Sfffr&Xr&LS S i 

J®*g#] RtUEu <^atp £ t 5!t3fc<E>3£|g 5 3X115 4 iam<« 

5 6. G&&P) OTfaXs flfTfBY, ft&IBZ^ X=l, Y= 2. Z = 27?fc5^ 
£ Sr#m t -i-sm^tim 5 3 X«c 5 4 fc8^0>tt&fls4fo&%#. 

5 7 . (mi) mmmmtm&ytm*, t t>— *Ba**N&-c*>3 ^t^m 

5 8. Amu) - m^mmim&ytmzte^-c, &om*%^±&ms»&&-v%> 
59. (ii^p) m8b^a» % &x&m<Dmm&**w^b*%mk*tz>m%: 

6 0. (igAB) Jt&ISRtt, 5 0M%^±tfSEu7?&5;i££#^£^5f»* 
<D$m 4 8, 49, 5 3 5 4 <£> 5 *>OV vf 1 0 ^|B^^«5^5fcfo, 
6 1 . (ii*P) f&lBflffi?53!l Rf±. ^-©70 Jb&* E u 5 r. £ 
i:i-Slt*t0^ffl4 8 % 4 9, 5 3S.T^5 4<^5*>^>V^tL^lo^|a^^ 
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6 2. (ilfln) imsMM<kM)$kytm±, 4 9 0nmOTt'^tr-^iS^W 

—rm&tfbzmft*^-? hAs&m-tzz.k%mwLk~rz>m$z<D%m4 s, 4 9, 

5 3 5 4 <0 o hV^-ftlfa 1 o^lEij&P^fc^lgftfo 

6 3 . (Si#n) ilufB^g^libfcftte, BaiSitEut 9 , 3 
6 0 75S4 8 O nm^3fet°— ^i&S^i-5®ja3^^^^^-<t 

£-*-5ffNttf>tSffi4 8, 49, 5 3RX*5 4 <^ 5 ^©Vv-ftuO* 1 

m*ibz>3&%*^? h^zm-tz^k ^m^k-t^m^mm^ 8, 49, 53 
6 5 . (mm) ffif5,mmkm$kytm*B a ^ s i £ e u £ v? s 

5W&Z<D$m 4 8, 49, 53 %Xfi 5 4 © 5 1b© Wf 1 o^fB^O^^b^ 
6 6 . GgAB) iftfE^^ft^Sefefrtt, 5 0 0 nm©|J: H370 nm.<D% 

iz£y&<mmzitiz>zk&iifcWtb~t?>m#<Dm&4 8, 49, 53^54© 
6 7 . mm) mnemmim§kytfct±B atsi tEui^^^ 3 5 

O n mi5^©dfe J: V i> 4 6 0 n miE^<£>3fc JH? 3St< Mwg&frS £ * T5 
Wl^O^ffl 4 8, 49, 5 3 JkTf 54<D? 1b<D\,^'ffrfa 1 0 KlB^?>^f 

6 8 . Gift!) «tf|B^^b^^3fc^^, 4>fc < k t> 2 Az<D Be, Mg , C 
a, Sr, Ba, Zn!l^^5i^bll^fc5f I I fi^TG^Sr^UTV^S ^. 

k*%mk-tz>m#<omm4 8, 49. 5 3s.^5 4^5*>ovN-rtt^io^iE 

6 9. G&JP) t&|E^«», SriCairlrWtTfe^ SriC 
a k (D^jVVtft, Sr :Ca = 6 : 4^9 : 1 T?S>2> £ k ^rWWLki~^m^<0 
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%m 4 8, 49, 53 TkXJ- 54<D?*> Vvf*uO> 1 0^|B^<0^<b^^3t^ 0 
7 O . (MM msmmWto&ytfcn, S r B a £ ^tTj3 V) „ SriB 
a££>^/Htte, Sr : Ba = 6 : 475S9 : 1X*&5Z t&ffi&t-fZffi^KD 

fgffl4 8, 4 9, 5 3&tJ?5 4<^5*>OV>-f*t^lOtC|E^il^«^^o 
71. (ma) fflffl&m&fo&ytfctt. CaiBai*tU*J5, CaiB 
a <D^-/Ptfcte, Ca : Ba = 6 : 4#S9 : 1 t?«>S2l i:Sr<WH*fci-<&lff*^> 

4 8, 49, 5 3 RT* 5 4 <E> 5 t> <E> V vffria* 1 OfcmOMMUMiflbfcffc. 
7 2. GIJlJ) ffi^04SEB4 8 % 4 9, 5 3M5 4©H0V^ftl^lo}I 

7 3 . (ma) ffifflmmiuva$kftmz.^-&tiz% i i Rtg3R<p— asr±, m&m 

(SWBJBI IK5E*fc«riBI^^Rfc<0i^» : (MllB®^^JROft) =1 : 
0. 001BS1:0. 8^*A'Jfc'T?«$*L5^fcSrW«i:i-5ffl|*:©telB4 8, 
4 9, 5 3 2&tf 5 4(^5 *> Wfih^ 1 o|cEft©Bffl[fls«»i&3fc<#s. 
7 4. GgAl) LOgflJtt (Lte, Be, Mg, Ca, Sr, Ba, ZnH 

(Mtt, C, Si, Ge, Sn, Ti, Zt, Hf 5 *35»fe»Hax 

& 1 <fc V) #fe 2 tf>xm£ > 

75. (ma) m&mi imjtm^ Ca, Sr, Ba, Zna»feft5»^b 
ilfcftbS B a £i&3t£i-54>& < £ 1 mU±T?fr X) , 

ffijfE^ I VSlTG^tt, C, Si, Ge, Sn, Ti, Zr, Hf 
^.IWcHS S i tr^i;i-5^^< t> l m&>±.-?& 9 , 
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fltfMBCH-: M3,R<D&1kV>Jffi&= 1 : 0. 0 0 5)511 : 0. 1 Sa>mSfHKm 

R^mmtmnk \^xm^bfr&^b*mmk^%m&<D^W7 4,\z.m$.(om 

77. mm mS^KOTMK^X, £&fc:Q (Qfi> B. Al, Ga, 

s„ ) ^t^^m^ir^^t^^tir^m^<omB7 AKmmommitm'B: 

7 8. (iUbp) striae 1 (oumz&^x^ ffimL<Dm.im. msM<omm. 
wmA<omd^(o^vm±^ o . 5 < lo^i*< 1 . 5 s 0 . 25 <M©ift 

4&<1. 7 5, 2. 2 5<Mtf>gHfc#&<3. 7 5 0^fflrttJl^$tv5ii:?lr4# 

8 0 . (») if 3fc<£>f£ffl 7 4 fclE^^^^^^^CD^it^tJi J; ^it 

si. (jiAn) /sr^iiit, ^BMmm^(o%<o^< k-b-®%$i-mm& 

Bo 

8 3 . (ii*n) mm&Mim&ytm-i, ffi&v&m 48-73 Rxjm&<o®m 
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8o©5 tbo^Ttifr i ^\zmm<Dmmt®ikftft^hz^-&<om } m s 1 xtts 
s 4 . mm) MmmmxMfc, mm*b^&%(omwL&wm\z.&?£< t % 

8 6. (>t*n) tfriB^^m^o^^f^ 1 n%^t$mm¥mfc%^-tz>?L 

8 7. (iiiP) i&fE2bfc#i: LT. «&IBBI^b^^i:*fcfflV > ve,tb5^2 
Vlkytm*^ £ fox $5 V) s 

So 

8 8 . (mm) jWiam 2 coibtfl^ m&frbfe&(omz.'piz <thi $k±.<d 

§ ftXtikm £^5^1 i?r»t i-SIf ^©f&ffl 8 1 . 8 2 Rt>* 8 7 tf> 5 *><Z>^-f 

9 0. (ilflJI) ^taiS^gfi. Sfil3iae^©^5^^;fc:°-^^ft^e>> 

9 1 . (mm) m^mfDftft&i^ &&-m<D&yt&x*h <H#m<t 1-5 

9 2. (mm) ffieS&ftmm*. 4>ft< th. 4 3 0~5 0 0nm, 500- 
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7 3 0 nmiZ.lU±<D&ftX-?Wi&&3b5&ft*' < * h^^#r^fS*©®ffl 

8 1,82 £XF 87©9 %<D\,^H°tlfr 1 olzHB^^3fe^a„ 

9 3. (igflU) ft*^>^ffl4 8 > 4 9, 5 3RtJ ! 5 40HW»l^ 

HUIB^^S^ 3 6 0~4 8 5nm > 4 8 5~5 4 8nm s 548-730 

9 4. GI2JU) IS5fe^ffl4 8s 4 9s 5 3jg.^5 40 5*J©V^n^lOlz: 

H91B§§3fc^f*, 3 6 0~4 8 5nm N 4 8 5~5 8 4nm}^l&l±©?§3fet' 
9 5. (ii^Jtl) ft*^ffi4 8, 4 9, 5 3X^5 4<E>5*> OV^fWao^ 
MlBm^fc4»3fc#tf*B aiSii 
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Claim 1 has "a special technical feature" of "an oxonitride phosphor, 
characterized in that it comprises a crystal containing at least one Group 
II element selected from the group consisting of Be, Mg, Ca, Sr, Ba and 
Zn, and at least one Group IV element selected from the group consisting 
of C, Si, Ge, Sn, Ti, Zr and Hf , and a rare earth metal as an activator 
R", and claim 33 has "a special technical feature" of "a light emitting 
device having an excitation light source and a phosphor for transforming 
the wave length of at least a part of the light from said excitation light 
source, characterized in that the light emitting device comprises an 
oxonitride phosphor having a peak wave length of an emission light in 
the region from a blue green color to a yellow red color". 

There is no technical relationship between these inventions involving 
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inventive concept. 
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